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PURPOSE: To provide a method for manufacturing an 
electronic component by which 

fine patterns can be formed precisely and via hole 
electrodes can be formed 

simultaneously and thereby a conductor pattern of a 
high-performance lamination 

structure can be formed easily in the intaglio printing 
wherein a conductor 

pattern is formed on an insulating substrate by 
transferring and to provide an 

electronic component which is manufactured by such a 
method - 

CONSTITUTION: A pattern is so formed on the surface of 
flexible resin that it 

may have recesses at any locations which are formed deeper 
than any other 

sections. Then, a peel-off layer 23 is formed on the 



surface of the pattern to 

form an intaglio 20. Ag paste 24 is filled into the 
intaglio 2 0 and is dried. 

After laminating the intaglio 2 0 on an insulating substrate 
2 whose surface is 

coated with a thermal plastic resin layer 28 by using 
thermal rollers 26, 27, 

the intaglio 2 0 and the insulating substrate 2 are 

separated and then a pattern 

of the Ag paste is transferred and burned to form a 
conductor pattern. 
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c:«osefiiie2 4 0 fctJv^T 1 0 oT;m±coiaj@[T 

IHI)K2 0^.1«fc^«§*Si:. «2 12SltXe.yh22 
<7)|*J^{Cj£*:^ixT V A s-^—X h24 liZmB 5 ~4 
Ou mcOfV^?— ;l^**i(g^L^V%, 9>f >-(g3&*5 O JUL 

[0056] -e^T-. *^0J3^O;^^g2 4 0-CJ4. JJl 
T«J:3lC2^CI!i])IS2 0«^M&fi^3, -T^r^^-^. 

1 0 ox:aT<^^m.x'5^<^^min^K m 
\>'>x^i5o-'cx'5jm7)mmi:^d, ^mzx-y 

T. ±Si(r>Xd^\fyt^-JU<n^^m<'^t7b^X'^. 

40 [0057] iMi^f'm.mcommizmx.x . m&^^^ 
1 5 o'ctxcm^^ 1 5*c/i)-jaToig«?>*^^jaK^ 

[0 0 5 8] :5riD, ^2 l^tr>y h2 2<??l^gP<7)Ag'<. 
~Xh24 $r JiiEOXS2 4 0TSag|*3ta«ft:§-<i:& 

>u mmi 0 o^LtmjjiT) ^^-^^mi/^^-$^~>^ 

mw^^^izit. m!miz.^-t^,xv]yX\s:l'yX 

As^~xh2A^Z'?7-/9im^'Lx. fm.m(r>yt~ 
50 y°y^S:cr>mmiz^j:i,ztifi$,^. c:<o2:o^ym^i 



1 3 

BEr<Vt:i6, sfc^^tliA g^^x h 2 4 t»K 0 . 1 — 1 

:f')im>'^i-fK ^^yHti^^Jif-zK ^SV^ti^rJ'/l/M 

[00 59] mi<5Dj;d^^^S24 0^ifTdfc. ^ 
«^|co,^l6^Hcffla-r-S^e'ft. ^2 1-^t-y h 2 2C7) 
F^at-^^^iXT A g^-X h 2 4 COft^iMiJ'-r 

4 o^«xszitxi^m:g5r i> 0 -mm D ji-t. 

mm 2 AO -v^mmmtmmt^ ^ t j: x-mm 
i>. ^(mimiM2 3om/mmM2Goizii'> 

:?£*§iiTV»SAg'<.— Xh24<?5J^^$^,tr^ 
IHKR2 0<m2.1 at/e-y h 2 2(?)ai§ h ^{z^th ^1 

1 0 0 6 0 ] D0IE 2 Off^p'i^-yU, m^^^K^itcT) 

SI 2 1 <^IScogC*(C A g^->^ Y2A tm^ LT V ^ I. 

i<')<l:a^Ag'<-Xh24<^#{±. Ag-N.-x 
h24*i%ttSr:rLTV^-C*:^tA#^V^7tto{C. X^f 

2 50tfel,^T. 3i2 12aU^e>yh2 2C0rt^{CSg*feK 

b . m^^^->-mzmmizm^^tu-zA s^-x h 2 4 

comwm 21-*J>tf-xF22 iOrtgPco|gStt^<?y<-X 
htlRJR^ilT. ^M'«^'-ySPfc«l#LTV^5tAg'<.- 

xh2 4<55fii;g*>'JM}!jirt^, i<?)fe«. 

A gAi-x h 2 4 *Xc^-i;^t:'^^^J^fcifelA&^ 

[ 0 0 6 1 3 ^ij. ^mmffmmiii. wmxM2. 

5 omm^^^2 6 oji^frm 1 m-fojiOji^ 

jSJMt=jetT-en^£2inijjLh»i5)g-r^tt 

[0062] mz. i^m^2±},z^»im!&mmm2s 

^<?D®j|ie2 8{±. fe^l^cOS»^i;LT««g-r 
^LT. me{zimmi,zin^ixX\^i,Xol,z^ Ag 

'"S^-X h 2 4 ^i^ig^iTJtSI 2 1 b" y h 2 2 *^r^ 

sro<o[Hj)E2 ommtm^m'\&mm2 & t ^n^^'t 

X. BflJiR2 0i:ije«*lg2fcS-^S^-h-^-5 (Xg2 

70) , 

[0063] ^-r^idti. m«m&.mmm28o9- 
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mmm 2 scojf^ ji 2 0 /* raWFim^xhi, ^ t 

[ 0 0 6 4 ] ^ S :t^- hXS2 7 OcOS^Ji. ffiffl-T-S 
Mflga2 80;^r9Xte#jaKJ: •? 3 O-CffiV^iaKA^^,. 

1 0 ovm^^^c^mm^izm&'t?' z him± lv->, 

TffiMS2 8*sa[<^c-0. IHIJR2 0<7);^2 12at^t.y h 
2 2*>i^.«A gA^-x h 2 4«teW^»fcfi=t.tL^< 

WitHfliJi 2 8tf5»aMt*J-h»-C^< , A g/^-x h 2 

Abmmm2shcomssmm<*j:'ox. Mt^w^^tf 

[00 651 $^>fc:. 55:*— M^CD£E*«. Ikg/cB 

^t^i^ii^^E2<rmvi3^m^-thm^&im.t.x'(r)m. 

20 tm^2<r)mmizoi3.*)ifiht^\,z^ 9 

5 ^- b ^COIMIJR 2 0 t ffilSSM 2 fc ^=0[S*^^(c:^ 

[0066] J:^(7)«>f^Sill2:#MLT, ^msmt^ 
«i. 5*5*-hXS2 7omT<?:^-Ctf5. 

[0067] i-r. Wk^mmmrchh^^) \i~~)v~f 

'f'lVii)V\LV~>Vr^'r—V<^mm&. lOOmnft^T 

n^^-i-mfr^m^2ff]^tizmfsLxmk-t^, zti 
30 izX':>x^ m^mm.2comm^mzm^iojjtmcr,pv 

Bm28^m&-t&. iJcfcr, ^:coJ:d{^PVBS28^ 
J^^L3t:»i^K2i:, Ag'<-Xh 24 &3Ei^LT$) 
-SIH|)R2 0t^. H6{~^-ti5t:S^o-9 2 6S,tX2 

7*fflv^r. lasi 0 o°c, 2 okg/cm2s?/ii^ 

5cB/#<^^TT'9 5;f-h-r&. ^fc. PVBJi2 

*Wi^T{i«5M^ 2 «0>it-HS t (7);^ P V B if 2 8 ^ ® 

40 [0068] »^«2c7)^ffiWi. H7 ( a ) 

tfziim? (b) {=:^Wt^*-rJ:5tC. «;*:i|i3 0;(x 
mggco 3 fa 0 *«#i3e^|, , fi!*«0 J: 3 tz^'y :^m<m 
iK2 9^ttffl-r^«^«±, 07 (b) t^-f-idfc. 
;^r7X|]!IR2 9cOPlltt*i^r-&:^ia6{C, |]flJK2 9*^ 
S^2oafa9J^fc-ha-{=ai«T#^r<-n •eo:^: 

PVB;i28' OJS^^l 0-5 0/*mSmc^ft; 
— fcLTdfaO^'RJRL-r. 5 5:^-b2rtf*>fa<f^^ 
^o-'^^^>. 5fe{t3aK3tff*Lv^JiCSc;o«Hrt (2 

OxtmJBlT) CtJS^&iofc. PVB^28' ^JBJ^ 

50 -rs<rt*i-c§^>-\ 



1 5 

[ 0 0 6 9 ] L36> L- . 2is:5MH<0 i oizy U^>y;].mz 

t0070]<jC{C. K2fXg280tUT. ^S^f-h 
T*>A>IHlllR2 0&ffii»S«2*>^fJSIS-«i:T. m^^^^^ 

[0071] ^coi: # , ^m^(m^X'i,±. mm2 oi^ 
h^. ^crj^^ m^^2ii-i>>co\m.2o<7)mmiim 

mM<mmm'^:ff'y::m\m.2 9 mi (b)#BS) 

i'mfi>zbi^-v%^bmh<nmmz^hff>x:^ :k% 
^m)ii^'£mxhh. ttc. im2 9comimm?:± 
#<Liarsfc. mm2 9t.^tmm^2(,z^^^-/i^ 

mmm<:omm^^tx\,^fz, 
[0072] ^^icxtitt. mtamcom isum. 

ag§2 0/xm<7)>'\°^-y^*-t^IUIj|S2 0^fflV^T*>. 

« 2 1 <oi^S8r « A g'^.-x h 2 4 conm^^ < . ±1 s 
2 1 c?)® t ^fflwfci^ t <ist^« 2 1 com t m« 

)R2 OiOt >y h 2 2 <;0ii:^4 5 ^ mTaiS tfieOjum 

com^iz. m2 KTy^tmmizmmmiz^izMmt 

fmizmm{,zm^^ti?><r>r-. m^(rM(^ywsms^wfi 
^izmek^tLh, 
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[ 0 0 7 3 ] S ^tc:, 2|s^llfi09£O«fflSiffl^ -y 

fi. m:mMMfh^ < txmMmmmm^fPi±$-^i> 
iz-tt'£^i/^t>^, bipL. mk<omiR^y!fyxm(m 

■y ^>^^fc::^:-3 T Ltd coT. Tx^:^ hitOlSt ^JllX 

^-c^iSrvn ^cofiify^ ^-fis^-ytfimmiiz^^xmmr 

^x.y>?2:^^>'>?^'->'S'jg^-r^it*Sf#&, § 
•y h 2 2 a){f^mzA g^—X h24 3&«S#L^V^C0T\ 

20 [0074] mz. iMcox 0 izmi^-<^~yitm^^ 
tLfzm^m.2 S9fc^-rj: 5^b-^as8 5 0 

X:cr>^^-<^~y^TTmm-:S.T.n2 9 0 . ^ 

wmx'mtcr>Mmiz^j:i,m^iis.2ii. pvbm (mm 
m) 28^ifrLxmi^'^:i^~-ytim&^iix\i^hmmi:z 

^i>cr>T^ mfS^cr,m.&zJ:':,XiiPVBM28i)^(i> 

mt^x-ifi^Lx . mtii^^i'~ycr>^mz-^^^<:s>m 

i:m<tzl!bl,Z\i.^ P V BS 2 8e5j^*ifflJ&StLT*-^> 

^T-rs*x'tojaig{:ffis-r& 2 0 cc—s 0 ox^am 
30 (35#jgi^iaKW^ 2 0 or/^^Tfc-t^ 

[007 5] ^ i^-yjM27 o<mm<izmi:LX'r 

X'l,z3^mmVii.1j^. r<?5i d^^TM^ie2 9 0 
^ ^^tteftS P V B» 2 8 (OM^ h mWL^tl. 

imwf^^-yoMmtirm^^ , mi) le^-r. 

[007 6] 
[^1] 
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7;l»5±S«100nimAn (2xl.25mmtfW2:4O0fl> * 
O 95J<SA±A& 



A 70Xtt±Aa 

X ei&TOKlilT 

[0077] (^1) iO, PVB®2 8«JS§*i2 0 ^coJ: d{c»i!'-5rb'T*-;V^ffM-et;S(7) 

-''?^'-ycO}g«:^SJHSISt*«?te-t-&ii:*«*>*^S. L 10 0 81 } JM<^Xoi::mi^itk:^'^X^-:x.hcr> 

m-Chh. HtlX 0. 3felcH7 (a) RX/m7 (b) ^ ^L. ^^5^?ejS1-^, mi'sit^^Xi 

±LV^igfflrttc:t>5ft&^:i:3&«T-§&3|sf|B^£0,-Ky^S [ 0 0 8 2 ] iafsfeco^ffi-CJi. ^MlSJi^OJiTil^ 

[0078] tfc. ±fecoJ:3^2t;||H8co*&fcJ:ft TmgP^itftTt'r*-/Ui: L. §^>t^^:{2:«fliS 

[ 0 0 7 9 ] <{i:{;i. JjLhcOieT'^HtCA g'^.-X h 2 3»fiy'?^'-y fc JteiO»tty'«^'->'i:<7)|a<:7)S^ft*J 

imm Lxm^-t^ (xs3 o o > . ^cot # . b-r* ^<?:^fly?^-yc^^t-«cWtcKm=:tfi>tT.-s<o 

WL^mrnVX^ mS.2 OTJcpscrtm^aitif^XiZj: -jT [ 0 0 8 3 ] S ^>tc. b'T*— ;P«ffi7cOJg*e • 

citii "5. ^y^^-fum&Km^iztiwm ffi^fcaje-r#&c7)T. ilf^5^^m*>^>b'rI^'-/^ 

b-T*-/J/TO7£7)OTfc. b'Tj}?-;we«*J SBIfc4tdii:*i-C#-S, b'r*-/l'«ffi7c^ 

. m2^Mt::ilii::^:^i&io»r®J^^^?^t'-r.&i t iz 

I0 0 80]?»^$*t|,b'r*-/l'i9g{±b'r^-;wm J;-pT. ^^Wl:affl^b'T;^-;l^«ti7T'&^T<>. 
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1 9 

X. b--i7iaS8 1 caci o^j-raffi^LTm^fi^ 
e:t{cJ:r>T. ^ixt^i-^x. *IIJfim 

^"yr-f >':J^^5'l3&^$tLS, 
[0085] _hlBcO^Bj-e{i. ^-y V^^' ^ 1 

[ 0 0 8 6 ] * JiiecOiH0B-C«±. 1^2 1 0~ 2 9 
Ot J; r.T^«c^N-:?->'^fe¥LTmL.3t1ifcXS3 
00atX3 1 0T*61SJi5S.t/>J-Hl:ffi6i?>JB^&1f 

Jim.2 1 0— 29 Ot-CSrfT 

OORX/3 1 OiffdiSi^i}^^^\ 
[0087] tfc. ^fr/N-rJ'-i^Srm-rS^rWcMH 

.r^Ltc^^i^ixs i><?5T{±^v>. mm. Cu. N 

i , A 1 , Au^fc'(0ffi<?5^JS^— i^il/j;^* 



2 0 



[0 0 881 m&2 0cr,ttmtLXlt. mMcO^t 

-f SF^^/WAl 5<?>ffifc:. PET, PSF. PC, P 
EI (^'j3:-xyp-f S K) . PAR (;KUr^?U l^- 
h) , PEEK (--KUx-T^yi^^hv) ^rt'coSlgi^- 

[ 0 0 8 9 ] S ^(c. BLhcOiSHUTIl, IHKR2 0 i:^ 

[00901 MWf'i-!^~>^w;^Lxmm'tt:.»><m. 

1! A U >> ^ k -r ^ |^#:T'$, o T i I ^ „ 

[0091] ^ y^^ d> >:7.mx^lfmirh^ 

t-J±. feg^2&t«{feg»5(5)i!*'^<fct>-^r^, 7 



[0 09 2] $>&\,^i±. w.mmnizo-yi^-hizjz 
-yxmmti'Ztij^x'^i, ^o-yi^-hmmzx 

fflV-^Tfe^^ll^J^BJc-ri.;^^}*, Xg2 7 OfctJl^ 

[0093] |HlSg2 0cOJg^«iX^i^v^-1>^ai 
10 1 ^ ffiffl L/^^s. r t'-A 

ki>^mx'3f>^. 

[0094] ( mmm 2 y *:3f&BJcr,«^m>WiOSSjti« 

<m2mmm. mwj^^~y<rmmmm.^^hf's 
^rv >y K I c (&.r. H I ctmit^ ) ««<7)S)& 
20 -jjm^mizt':>x. mi 1-^1 4i^mvxm!m- 
■s. =srt3. mi i-mi4izis\^x. mtm^m^mi 

[0095] 011 (a) (iHI C^30iOTOa. 
Hi 1 (b) tiiai 1 (a) <?51 lB-11 B' iglCa 
(tl>HIC^3 0cOflJBfaTfe|,. mil 

m-. :^^iTm<mf\^-ii^'-yim&^tix\,^&m 

^>^S^LTV^S. tJt. HI 1 (a.)mmi 1(b) 

{4H I cmms o<m^immtLxmff}iz^-ri>ff) 

[ 0 0 9 6 ] H I C^3 Ott. ^iS«3 iJitm 
SitfcTJBSflytrJ'-y 3 2 , TJ^#y^:?'->'3 2* 

J; d {c»)!&$fL/i»« 3 3 , m^mmm 3 3co±. 

tcm$ti.JtJi«##yN°:J'->-3 4*»^>^& 2«iilil« 

TB**M-«^'->'3 2«. 01 1 
( b ) i d . ^ fimW3 

32a. s^;f^tLJ^l^'^o®^^cgB3 2b^-^^fv^§. r 
mm^-^^-y32k±}mii:^^^'-y34ki±. tr 

40 *-/l^^3 5(:J;-:.T«gg§n.|>. tit. Ji^i*:^'? 
:$'->'3 4cO-3Rfc{4. IC^yT^y j.—XiT'^ym 

[0097] TWSfltM-:?— ^3 2cOo*>X'a>( limii: 

m2a^zw^■thmmz^i. mmfrnfrtm^i^. 

<r>m^) 3 5um<mi^^:$^~yimi^^h.i>, ttz. 

t'r;^-;^^3 5{±. S5SS3 3<?)*ffl3&>^5fe^*^ 

tXf« tT±T^C0^ft:>''«:^'- > 3 2 25.tX 3 4 COlS*'^ 
50 t^SixSiot:, (-r^t)^. ##:]ii<?3*§) 
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2 1 



2 2 



4«:7x-X^'?V|»ia53 6{i. t y^l 5 $^{:. Ig2 5 0&Uf2 6 0i:ra«fc. A 



T-Cfc*i:d^r¥fflS*«!^T-&S, ^:<7)«^. T«« [01 03] iXt. Xg2 7 0fcl^Slt::. m^lOum 

m-^i^-ys 2^d-hx'y:r.-xy^>mmm3 6COT tofStTir^tt^ig«&ffi««3 1 astern lt. euk 

tfifB-rS«#:^3 2 hff)m^ (mtt^mcom^ ) ifi^n lO tttl^^S 1 1 ^BE:^J2 5k«XaB^ SiKja^l 3 0 

mJJLhfcSi:. *eiig33iO«M<?5dia'?*«::A:§<!^-:» t^mO-^i^-iirS, i<m. 3^ 2 8 0 

«P3 2b<7)iS;^|±. 5AtmJaT(-«IX.^ixT>-''S, «5^Sffi3 iJiCK^-TS. X^290i:|HI« 

[0099] jsLhcoj; dfc. ^m«^^com2ffmm'c fc> ^♦MN°^'->'*te^Ljt*e»»K3 1 * e-^j'iaK 

\±. mm,^ix&m^'i9-y<r)o %.X'^m.<r)im<r)^w s 5 o°c^t'2 0 ox:/i^f®«iaje^st!-#iaLT. m 

^-^^}hiz.mm.^^h^Wf^^-yim^^ti:^, [0104] mi.ff)-m<r>T.mzX'>x. ^Kn^m 

zixAzk-ox^ smm(r>A:Mm^^-?-y3A<m^(r> o^ti5i«fc, ymmwj^^->3 2.mf\^r^^~)V 

H I cmL3 Otm^^iX^ . 20 [ 0 1 0 5 ] XS3 0 0 1 |S|:K{3. A'^X^-:^ 

[01 oo]iiiT{^. 3|s:iisfi^coHicsK3o«ssm hfiox^' y->-B3Mcj;-:>T. mmm3 1 co±.k:wm 

im^mmt^. ^33. OTiO^HJtij{tl,[iri)|RCOSjt ii3 3tf5.'^°^'-y^Jg|!£-r^„ ^LX. ^840X:X 
^m^d:^fS(fXm 1 co^Jfe^fc«K-r-&=S-XSi:||^ |3|«(c*S^Hfl:;y5x^ttffl-t^. i J: oT, M 

[0101] ±~r^ Tmmi^^'^^'-y3 2 ^mf^-thfc [ 0 1 0 & ] act. mm33ff)msmz^ ±^m^ 

ibcmmt:^ mi(r)mmmcr>jM2 1 otnmiz^ rm ^~y34i,zm^^'t&f^i^~y^As-^~x bwx^ u 

S«yN°:^'->'3 2<7)3>f /l^*gg3 2 af^J^&tf^^CO ->WJfcJ;-:>Tm-r.&. ^tX. i^~^^8 1 O 

im\^x^^}4 ivy 4)Vj^±<,zmTcr)vmx'mmt [oi o?] jbietoi^tcLT. 

3 2a.\,zmm^hf^sf-y^mm-h.mz^ t'r*- iffmm^tnM&immmmzmxiz^Aiui^mm^ 

y^m^-th, mwc. mti:B3 2hco/^-}^~ytznm ->'3 4 i;T^#«y\°5'->'3 2 tcommw^^ii* 

3 2b trffl=5^l»'t:5'-V?rJgB^^ „ IMco^Xmx 40 $ 5:ffiS<7)0f^coS[B)ft:'MlRWtc:^< ^.1. ^ fc J: o 

3 2 ?:mm-^fzi^cr)mmw^$tii , y j:>-xr'»s^!6fBri8^H i c^3 oi^m^^it 

[ 0 1 0 2 ] vl<?)i: d fcm^tl/cIHDiSJbfc. 1 6^ S . 

mm<^nM2 2 0 -y^t^^^^ffid-^.^ [0108] }zT^^-)Vmm3 5cOjm\i. mil 

hmmm^i&m-i>. jjrt. mi<nmmm<nTM.2 3o (b) t=*-r»K{2Ei^>h,&t,c7)T'i±^v^, mtf. la 

tNSKC. ■fe5$>y:?S?X^-i^'&fflV>T. Ag^-X 12(C*^HIC^4 0«Oj;dfc!:. b'T*— ;K7>-^ 

4obmm<,z. m^M^^imi,zX':>xAg^-xh hx-^^, J.svij4. mtm3 3cmmmiz\zr^^~fi- 
i:mSiVXfHmz-^±tLh^^^mfiimm-tx. vm 50 imrcTmmi^-ii?--y3 2i!)iwmmizX'^x^iz 



[00 98] C:<07x-X^^n?>-S®ISP3 6 
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r 0 1 0 9 1 $ f>{c. jiEwiiBjrfi. 2mm^m^ 

m-eilJ&^EIl 1 (b) liSV%«012CS^L3tH 

I cmLs oRx/4 offi-mcoj^^-yizm^^^imfi^ 

[ 0 1 1 0 ] § ^>{c. ^mmi,zi:taf^ mw^^^~y 

■^simms 30)mmm^^^^^n i c^e osrjg^ 
•th^h ij-c^ & . H I cmme OTJi, TS^fr^-?^' 

d . 3 3 CO^MO 3 0 ^^cOSMffll*''^ 

m^m^izm^-tmi^m 2 a . ibwjav ^9 >f >- 

(ffVi^ficjg) izX'>xmmLX\^:s.. ic^y 
T6 1 ?:y:>:~x^'^y^t^3^(r>J;:dl,zmmm3 
3<^ffl^™^^■rl.i^^^*^'^>•&gB^{^ffl^■r-g.§flca{ 

b£LTV^S„ S#:3K3 2b<7)a:5*Jffi<:^&fc^ft:ffi!n: 
*51tarr.&*\ ieJStjStT^«c^3 2 bC09-^ 

[0111] >rco j; d {c. :^mmi,zxitil. 3 3 

<7mmfmicm-&mitnni^^^-ycommmit>iz 

[0 1121 JJUi<^J:at. ^SKBwm^'SftBKOlSJi* 

•t^. {mc^mm^-i^'-yiz^^ixt^^-xh 

[0 113] x<7mxii. W^^^—yff)^^ ycr> 



24 



[0114] ^rtj. a±.ff)miRt/m2<mtmffmi^ 

*> . *S|Bg<7)«^s,<^^gt*«S-3SmT^ -5 ^ fc {ffl 
hlfiX'^h. ^coko-^sM^X'SyoXh. yv^i^~f)U 

ffymt^zk. -^xM-v^iz-rni^^mm^mz^st . 

[0 115] 

mm<^mm m^^zwmL-x^tzXo\.z. ^wmz^ 

s>-yXi>. mm^j^^<^oi3L'om^i,z}mLxwBx^h 
^hcr)X\ m^^:}^~y^(oy4 ymi)m< . t^mi^ 

30 \m.iiWS.hff>^^^~Vt:f!!m^^o^hi^X'>X. 

-:fWm:mLHz%,mWf^^~y<r)tm-^frx.h, 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (a) The typical plan of the chip inductor in one example of this invention 
The cross section in the IB-IB' line of (b) and (a) 

[Drawing 21 The block diagram showing the flow of the process of the manufacture method of these electronic parts 
[Drawing 31 The schematic diagram showing typically the manufacturing process of intaglio printuig which is this important 

section 

[Drawing 41 The cross section showing typically the configuration of the slot on the front face of intaglio printuig which is 
this important section 

[Drawing 51 the conductor to intaglio printing which is this important section - the schematic diagram showing the restoration 
process of a paste typically 

[Drawing 61 The schematic diagram showing typically the lamination process which is this important section 

[Drawing 71 (a) The cross section showing typically the lamination state of the polyknide intagho printing and the insulating 

substrate which are this important section 

(b) The cross section showing typically the lamination state of the conventional glass intaglio printing and an insulating 
substrate 

[Drawing 81 The schematic diagram showing typically the ablation process which is this important section 
[Drawing 91 Drawing showing the burning-temperature conditions of the baking process which is this important section 
[Drawing 101 The cross section showing typically the configuration of the beer hall which is this important section 
[Drawing 111 (a) The typical plan of the hybrid IC substrate ui other examples of this invention 
The cross section in the 1 IB- 1 IB* line of (b) and (a) 

[Dra wing 121 The typical cross section of other hybrid IC substrates manufactured by this invention 
[Drawing 131 The typical cross section of the hybrid IC substrate of further others manufactured by this invention 
[Drawing 141 The typical cross section of the hybrid IC substrate of further others manufactured by this invention 
[Description of Notations] 

1 Chip Inductor 

2 Insulatmg Substrate 

3 Coil - Conductor 

4a, 4b Terminal electrode 

5 Insulating Layer 

6 Lead Electrode 

7 Beer Hall Electrode 

1 1 Excimer Laser Equipment 

12 Mask 

13 Mirror 

14 Imaging Lens 

15 Polyimide Film 
16X-Y Stage 

20 Polyimide Intaglio Printing 

21 Slot 

22 Pit 

23 Stratum Disjunctum 

24 Ag Paste 

25 Squeegee 

26 27 Heat roller 

28 28' Resin layer (PVB layer) 

29 Glass Intaglio Printing 
30, 40, 50 Hybrid IC substrate 

3 1 Insulating Substrate 

32 Lower Layer Conductor Pattern 
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33 Insulating Layer 

34 The Upper Conductor Pattern 

35 35' Beer hall electrode 

36 Face Down Mounting Section 
5 1 , 52, 53 Conductor pattern 

61 IC Chip 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the electronic parts especially manufactured by intaglio printing, and its 
manufacture method about the electronic parts used for various electronic equipment, and its manufacture method. 
[0002] 

[Description of the Prior Art] In recent years, the miniaturization of electronic equipment is progressing and the 
miniaturization of the electronic parts used within electronic equipment in connection with it is progressing, the conductor 
which constitutes a pattern from under such a situation also to the conductor pattem of electronic parts ~ 
laminated-structure-ization for the increase in the thickness of the electric conduction film which constitutes the conductor 
pattem aiming at lowering detailed-izing of a line (a line is only called hereafter) and line resistance, and a further 
miniaturization is demanded 

[0003] The conductor pattem of the conventional electronic parts printed the pattem of conductive pastes, such as a silver 
paste and a copper paste, on the formed object (substrate) by print processes, such as screen-stencil and intaglio printing, 
calcinated this and has been formed. For example, since it is filled up with an electric conduction paste (organic-metal ink) in 
intaglio prmting corresponding to the conductor pattem which should be formed and the electric conduction paste is dried and 
stiffened as application of an intaglio-printing method as indicated by JP,4-240792,A, the printing method which forms a 
desired conductor pattem is learned by imprinting the pattem through a hardenability resin on the substrate which is a formed 
object. 

[00O4] Furthermore, in the hybrid IC circuit, the thermal head, or the transparent electrode, the method by which the width of 
face of each line in a conductor pattern and the interval of a line used thin film formation and etching from the bird clapper 
minutely may be used. By this method, oii the substrate which is a formed object, the thin film of electrical conducting 
materials, such as gold, aluminum, and ITO, is fonned by vacuum evaporationo or sputtering, the mask pattern corresponding 
to the desired conductor pattem is formed, etching which next used the etching reagent and the mask pattem is performed, the 
thin film of an electrical conducting material is **H<*******e(j^ finally a photopolymer is removed, and a conductor pattem is 
formed with the photo lithography technology using the photopolymer. 
[0005] 

[Problem(s) to be Solved by the Invention] However, the above-mentioned conventional method has the following troubles. 

[0006] The conventional screen-stencil can be performed with a comparatively cheap facility, and there are few required 

processes. However, it is difficuh to form a detailed conductor pattem [ as / whose width efface of the line of the conductor 

pattem which should be formed is 70 micrometers or less ] by screen-stencil. Moreover, it is difficult to reduce a line pitch to 

150 micrometers or less. Moreover, in screen-stencil, since a conductor pattem is printed uniformly, according to the demand 

on a design, the difference of elevation (difference of the height of a line) cannot be prepared into a pattem. 

[O0O7] the conductor which has the thickness of 5 micrometers or more in the conventional intaglio printing although the 

width of face of a line is able to fonn an about [ line pitch lOOmicrometer ] detailed conductor pattem by about 50 

micrometers - forming a film - being difficult — a conductor — a limitation is in reduction of resistance 

[0008] On the other hand, in order to attain the densification of a request of electronic parts, just detailed-izing of the 

conductor pattern of each class is not sometimes enough, therefore formation of a laminated structure is needed. In such a 

laminated stmcture, many layers also lap and the sandwich structure of a lower layer conductor pattem, an insulating layer, 

and the upper conductor pattem is fonned. In this case, although it is necessary to form the beer hall which connects the 

conductor pattern of a vertical layer, detailed-ization of these beer halls is also needed with detailed-izing of a conductor 

pattern. However, formation of a detailed beer hall which is the diameter of 100 micrometers or less by the conventional 

printing method also including the method currently indicated by above-mentioned JP,4-240792,A is difficult. 

[0009] Furthermore, in order to obtain the positive electrical installation between the conductor patterns of a vertical layer, it 

is necessary to form in the interior of a beer hall the electrode (for a beer hall electrode to be called hereafter) which connects 

a vertical layer. However, it is difficult to form an electrode in the interior of the beer hall of such a size by the conventional 

method, though a detailed beer hall with a diameter of 1 00 micrometers or less is able to be fonned. 

[00 10] Moreover, in the conventional intaglio printing, intaglio printing generally formed with rigid-body material, such as 

glass and a silicon wafer, is used. In this case, in the process which imprints a conductor pattem to formed lifters, such as a 

ceramic and a glass substt-ate, through a hardenability resin, even if it is going to exfoliate intaglio printing and the formed 
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object which have been pasted up, deformation of intaglio printing hardly arises. Consequently, intaglio printing and the 
formed object which have been pasted up in fields must be exfoliated, and the strong ablation force is needed. 
[00 11] In order to solve this point, a metal sheet may be used as intaglio printing and flexible nature may be obtained. 
However, such even case, processing (formation of a slot) of the pattern configuration of intaglio printing is performed by wet 
etching, since this etching turns into isotropic etching - the width of face of a line receiving a conductor - processing of 
the high intaglio printing configuration of the aspect ratio which is needed in order that a film may form a thick (that is, a line 
is high) conductor pattern [ like ] cannot be performed 

[0012] Formation of the conductor pattern which used photo lithography technology on the other hand is effective, when the 
width of face of a line forms the pattern of small area by several micrometers or less, as semiconductor technology may be 
used and it is. However, in formation of the conductor pattern used with electronic parts, to form the pattern of a general 
comparatively big area is needed. In such a case, you have to perform a series of processes, such as the vacuum evaporationo 
of an electric conduction film, an application of a resist, exposure, development, etching, and resist removal, using large-sized 
equipment. Consequently, smce the facility to be used is expensive, the manufacturing cost tends to increase. 
[0013] It is made in order that this invention may solve the above-mentioned teclinical problem, the purpose (1) The line 
width of face of a conductor pattern is [ the thickness of an electric conduction film ] 5 micrometers or more in 10 
micrometers or less. And a detailed conductor pattem which contains the beer hall electrode of a size of the same grade as line 
width of face The manufacture method of the electronic parts which can be formed by the low cost and high-reliability, (2) ~ 
the demand on the design of a conductor pattem - doubling - the arbitrary parts in a pattern a conductor ~ the manufacture 
method of electronic parts that membranous thickness can be changed from the value of other parts, and the difference of 
elevation can be prepared in a conductor pattem - (3) - the manufacture method of the electronic parts which can laminate 
the conductor pattem which has the above features, and (4) - it is offering the electronic parts manufactured by the above 
methods 
[0014] 

[Means for Solving the Problem] The manufacture method of the electronic parts of this invention is the manufacture method 
of the electronic parts which form the 1st conductor pattem by intaglio printing on a substrate, (a) The process which forms a 
slot in the front face of a flexible resin by the pattern corresponding to this 1st conductor pattern, and manufactures intaglio 
printing, (b) The process which prepares the stratmn disjunctum which makes easy ablation with this substrate and this 
intaglio printing in the front face of this intaglio printing, (c) The process which fills up this slot with a conductive paste, and 
the process which dries conductive (d) this paste, (e) The process which repeats the predetermined number of the process 
re-filled up with an additional electric conduction paste, and the processes which re-dry this electric conduction paste after 
re-restoration in order to re-soflen this conductive paste dried at this process (d) and to compensate a part for the volume 
decrease by dryness, (f) The process which laminates this intaglio printing and this substrate by applying the pressure of the 
heat of the predetermined range, and the predetermined range, and is stuck, (g) This intaglio printmg is exfoliated from this 
substrate, the process which imprints the pattern of this electric conduction paste on this substrate, and the process which 
calcinates the pattem of this electric conduction paste by which (h) imprint was carried out, and forms this 1st conductor 
pattem are included, and the above-mentioned purpose is attained by that. 

[0015] In a certain example, a part of aforementioned slot formed in the aforementioned intaglio printing is formed at the 
aforementioned process (a) more deeply than other parts, and the difference of height is prepared in a part of 1st conductor 
pattem of the above by it. 

[0016] In other examples, the process which forms a wrap insulating layer for a part of 1st conductor pattem [ at least ] of (i) 
above, the process which forms the 2nd conductor pattern in the front face of (j) this insulating layer, and the process which 
prepares the electrode which connects electrically this 1st conductor pattem and this 2nd conductor pattem to the portion 
which is not covered by this insulating layer of the (k) this 1st conductor pattem are included fiirther. 

[0017] In the example of further others, the process which forms a wrap insulating layer for a part of 1st conductor pattem [ at 
least ] of (1) above, and the process which forms the 2nd conductor pattern in the front face of (m) this insulating layer are 
included fiirther, the part in which height is highly formed among this 1st conductor pattem is used as an electrode, and this 
1st conductor pattem and this 2nd conductor pattern are connected electrically. You may form low the portion of the 1st 
conductor pattem of the above corresponding to the part which should prepare a flat part in the front face of the 
aforementioned msulating layer. Furthermore, you may include fiuther the process which carries out face down mounting of 
the IC chip in the aforementioned flat part of the front face of the aforementioned insulating layer. Preferably, the 
aforementioned insulating layer is formed of the magnetic material. 

[0018] In a certain example, the aforementioned slot is formed in the aforementioned process (a) using the laser which has the 

oscillation frequency of an ultraviolet region. Preferably, the aforementioned laser is an excimer laser. 

[0019] In other examples, the aforementioned stratum disjunctum is the monomolecular film of a carbon fluoride system. In 

the example of further others, the plasticizer is added by the aforementioned conductive paste and it has flexibility. 

[0020] In the example of further others, the aforementioned slot formed in the aforementioned intaglio printing has the 

cross-section configuration which has a taper angle on the side. 

[0021] The aforementioned substrate is equipped with the aforementioned substrate and a resin layer with a thickness of 20 
micrometers or less formed in one [ at least ] front face of this insulating substrate in the example of further others, and this 
resin layer is thermosetting resin or thermoplastics. Preferably, the aforementioned insulating substrate is formed from the 
dielectric material. Or the aforementioned insulating substrate is formed fi-om the magnetic material. 
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[0022] In the example of further others, the aforementioned substrate is formed from the green sheet. The electronic parts of 
this mvention are equipped with a substrate and the 1st conductor pattern imprinted on this substrate by intaglio printing 
which used intaglio printing formed by laser beam machining of a flexible resin, and the above-mentioned purpose is attained 
by that. 

[0023] In a certain example, a part of 1st conductor pattern [ at least ] of the above is prepared in a wrap insulating layer, the 
2nd conductor pattern formed m the front face of this insulating layer, and the part which is not covered by this insulating 
layer of this 1st conductor pattern, and it has further the electrode which connects electrically this 1st conductor pattern and 
this 2nd conductor pattern. 

[0024] In other examples, the difference of height is prepared in a part of 1st conductor pattern of the above. In the example 
of further others, it has further the 2nd conductor pattern formed in the front face of a wrap insulating layer and this insulating 
layer in a part of 1st conductor pattern [ at least ] of the above, the part in which height is highly formed among this 1st 
conductor pattern is used as an electrode, and this 1st conductor pattern and this 2nd conductor pattern are connected 
electrically. 

[0025] The portion of the 1st conductor pattern of the above corresponding to the part which should prepare a flat part in the 
front face of the aforementioned insulating layer may be formed low. Furthermore, you may equip further the aforementioned 
flat part of the front face of the aforementioned insulating layer with IC chip by which face down mounting was carried out 
[0026] 

[Function] As mentioned above, in this invention, in manufacturing the electronic parts which have the conductor pattern (the 
1st conductor pattern) formed on the substi'ate, the slot pattern corresponding to the conductor pattern which should be 
formed in the front face of the resin which has flexibility is formed, and intagUo printing is formed. And this intaglio printing 
is made to fill up with and dry an electric conduction paste. Furthermore, after repeating restoration / dryness process, a 
substrate and intaglio printing are laminated. And after exfoliating intaglio printing and imprinting the pattern of an electric 
conduction paste on a substrate, an electric conduction paste is calcinated and a desired conductor pattern is formed. 
[0027] Moreover, a wrap insulating layer can be prepared for the 1st electric conduction pattern, and other conductor patterns 
(the 2nd conductor pattern) can also be formed in the front face, the electrode which connects both in connection of the 
conductor pattern of a vertical layer (the 1st and the 2nd) - another process - it can also prepare - the [ moreover, ] - the 
difference of height can be beforehand prepared in a part of 1 conductor pattern, and the portion formed highly can also be 
used as an electrode 

[0028] Moreover, by forming low the 1st conductor pattern of the part corresponding to a place to use as a flat part especially 
on the front face of the aforementioned insulating layer, the influence height change of a conductor pattern affects the flattiess 
on the front face of an insulating layer is mitigated, and flatness improves. Therefore, it becomes easy to carry out face down 
mounting of the IC chip at a part for this flat part. 

[0029] In formation of the slot corresponding to the 1st conductor pattern, the laser beam oscillated in an ultraviolet 
wavelength field, for example, an excimer laser, can be used. 

[0030] Moreover, ablation with intaglio printing and a substrate can be easily performed now by preparing the stratum 
disjunctum which consists of a monomolecular film of a carbon fluoride system in an intaglio printing front face. 
[003 1] Furthermore, it becomes possible by adding a plasticizer to a conductive paste to maintain the flexibility also after a 
dryness process. 

[0032] By forming so that the side of the slot on the front face of intaglio printing may have a taper angle, the good imprint of 
the electric conduction paste with which the interior of a slot was filled up is performed. 

[0O33] The substrate which becomes a candidate for an imprint has an insulating substrate and the resin layer formed in the 
front face to a desirable bird clapper. The resin layer on the front face of an insulating substrate functions as a glue line at the 
time of the imprint of a conductor pattern. Moreover, a dielectric material, a magnetic material, etc. can be suitably used so 
that a desfred property can be given to the electronic parts manufacttired as a material of an insulating substrate. Furthermore, 
if a substrate is formed by the green sheet, formation of a resin layer on a front face is omissible 
[0034] 

[Example] Below, the example of the manufacture method of the electronic parts of this invention is explained with reference 
to a drawing. 

[0O35] (Example 1) The manufacttjre method of the chip inductor I for RFs is taken for an example, and the 1st example of 
the manufacture method of the electronic parts of this invention is explained below with reference to drawing 1 -10. In 
addition, the same reference number is given to the same component with the following drawings. 

[0036] The cross section of the chip inductor [ in / the IB-IB' line of drawing 1 (a) / drawing 1 (a), and / in drawing I (b) ] 1 
is shown, respectively. / the plan of the chip inductor 1 of this example 

[0037] the spiral-like coil with which the chip inductor I was formed in the front face near the center section of the 2x1 .25nmi 
insulating substtate 2 - it has a conductor (line) 3 and the terminal electrodes 4a and 4b formed in both the marginal parts of 
an insulating substrate 2 a coil - outer edge 3 a of a conductor 3 is connected to one terminal electrode 4a a coil while 
obtains inner edge 3b of a conductor 3 through the lead electrode 6 and the beer hall electrode 7, and it is connected to 
terminal electrode 4b this lead electrode 6 - a coil - after formation of a conductor 3 - it - a wrap - it is further prepared in 
the maximum front face of the insulating layer 5 formed in the front face of an insulating substt-ate 2 like moreover, the coil 
which exists in the lead electrode 6 to which the beer hall electtode 7 exists in the maximum front face of an insulating layer 
5, and the lowest side of an insulating layer 5 — the conductor 3 is connected 
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[0038] The chip inductor 1 is manufactured by intaglio printing. Hereafter, the manufacture method is explained in order. 
Each processes 210-310 which appear in the following explanation are shown in the block diagram of drawing 2 . 
[0039] First, with reference to drawing 3 , the manufacturing process 210 of the intaglio printing 20 used is explained. 
Intaglio printing 20 is formed on the polyimide film 15 with a thickness of 125 micrometers fixed on X-Y stage 16. A laser 
beam with a wavelength [ of the ultraviolet region by which outgoing radiation was carried out from excimer laser equipment 
1 1 ] of 248nm irradiates the mask 12 which has a mask pattem corresponding to the spiral pattern of the coil which should be 
formed, and the pattem of a terminal electrode. It is reflected by the mirror 13, it is reduced with the imaging lens 14, and the 
laser beam after mask 12 passage irradiates the polyimide film 15 top. The portion irradiated by the laser beam among the 
polyimide films 15 is decomposed by photochemical reaction, and the slot 21 (refer to drawing 4 ) equivalent to the line of a 
conductor pattem is formed. Of this, the intaglio printing 20 corresponding to the desired pattern is formed. Typically by 
repeating the above-mentioned irradiation operation, a total of 4000 intaglio printings 20 with a size of 2x1 .25mm is formed 
on the 100mm lOOmmx polyimide film 15, moving X-Y stage 16. 

[0040] Processing by the excimer laser is photolysis processing by the laser beam of the ultraviolet wavelength field where 
peak power amounts to several ten MW to processing by the carbon dioxide laser or the YAG laser being pyrolysis 
processing by the laser beam of an infrared wavelength field. Moreover, smce the pulse width of a laser beam is short, there is 
little thermal influence of the circumference on [ other than a processing field ]. Consequently, in processing by the excimer 
laser, the line width of face of a pattern can perform detailed processing of 10 micrometers or less. 

[0041] Moreover, combination of the molecule which constitutes a film is cut and the front face of the polyimide film 15 of a 
portion with which the laser beam was irradiated is in the state where it was activated very much chemically. Therefore, a 
chemical bond tends to happen in the portion. This feature is advantageous to formation of the stratum disjunctum mentioned 
later. 

[0042] Drawing 4 shows the typical cross-section configuration of the slot 21 of the mtaglio printing 20 formed by the 
above-mentioned method. By adjusting appropriately the property of the optical system used at laser-beam-machining 
processes, such as the depth of focus of a lens, a slot 21 is formed so that it may have the cross-section configuration of the 
trapezoidal shape which has the taper angle the side of whose is 2-60 degrees. By this, the imprint to the formed lifter of the 
electric conduction paste filled up with a next process into the interior of a slot 21 can carry out now easily. In addition, 
typically, in the time of the outgoing radiation from excimer laser equipment 1 1, the configuration of the laser beam used is 
8x24mm in rectangle, is at the irradiation time to the polyimide film 15, and is 3.2x9.6mm in rectangle, 
[0043] Moreover, the processing side of intaglio printing 20 can be protected from an interaction with the plasma generated at 
the time of formation of a slot 21 by preparing the suitable protective layer for the processing front face of the polyimide film 
15 which becomes the material of intaglio printing 20. This can protect deformation of opening of the slot 21 of the front face 
of intaglio printing 20. In addition, as a material of the protective layer of the above-mentioned purpose, a polyethylene 
terephthalate (PET), a polycarbonate (PC), and the poly ape phon (PSF) can be used, for example. 

[0044] Next, a mask 12 is exchanged for the mask for formation of the beer hall electrode 7, a laser beam is irradiated further, 
and the pit 22 (refer to drawing 5 ) of the cylindrical shape equivalent to the beer hall electrode 7 is formed in the position of 
the slot 21 of the conductor pattem formed at the previous process. In formation of a pit 22, it can form so that micro 
processing may be possible like the time of formation of a slot 2 1 , and, and a pit 22 may have a taper configuration. [ the 
imprint of the electric conduction paste with which it filled up ] In addition, it is also possible to form the pit 22 which has 
configurations other than a cylindrical shape. 

[0045] The intaglio printing 20 corresponding to the conductor pattern which should be formed which includes the slot 21 
with a depth [ equivalent to a line with a width of face of 10 micrometers - 50 micrometers ] of 20 micrometers and the pit 22 
with a diameter [ equivalent to a beer hall electrode with a diameter of 45 micrometers ] of 60 micrometers by the above 
method is formed. By changing only the irradiation time of a laser beam, the depth of a slot 21 or a pit 22 can be arbitrarily 
changed per 0.2 micrometers, without changing the width of face (width of face of a slot 21) of a line, and can be made into 
the optimal value. Moreover, the width of face of a slot 21 and the diameter of a pit 22 can be easily adjusted by changing the 
size of a mask. It is also possible to set line width of face of a conductor pattem to 10 micrometers or less, or to make the size 
of a beer hall small by this, corresponding to such a detailed line according to the method of this invention. 
[0046] In addition, according to this invention, flexibility (flexible nature) can be given to intaglio printing 20 by using the 
polyimide film 15 as a material of intaglio printing 20 as mentioned above. The effect acquired by that is mentioned later. 
[0047] A conductor pattern is imprinted on the front face of a formed object using the intaglio printing 20 formed by the 
above-mentioned method. However, the polyimide film 15 currently used as a material of intaglio printing 20 is not enough as 
the detachability of the electric conduction paste and film 15 with which it fills up into a slot 21 and a pit 22 and which are 
imprinted. Therefore, in an imprint process, an electric conduction paste tends to remain inside a slot 21 and a pit 22. 
Especially in the pit 22 equivalent to the beer hall electrode 7, since the depth is deep, survival of an electric conduction paste 
occurs notably especially. Consequently, a result by which the configuration of intaglio printing 20 is not fully imprinted is 
brought. Therefore, in order to realize the imprint of a perfect intaglio printing configuration substantially, the formation 
process 220 of the stratum disjunctum in the front face of the front face of intaglio printing 20 especially a slot 21, and a pit 
22 is required. 

[0048] Artificers considered the ablation processing to the polyimide film 15 wholeheartedly from the ablation force 
especially over an electric conduction paste, and the point of the life of a processing layer, in order to solve the 
above-mentioned trouble. Consequently, it checked that it was effective to form the stratum disjuncttxm of a carbon fluoride 
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system monomolecular film by the following methods. 

[0049] First, oxygen plasma is irradiated on the front face of intaglio printing 20 by 02 Usher, and density of the oxygen 
which exists in the front face of intaglio printing 20 is made [ many ]. The solution which melted the solvent 3 of non-aquosity 
with which the matter which contains a carbon fluoride machine and a chlorosilicane machine in a 80% [ of n hexadecane ] 
(or toluene, xylene, and dicyclohexyl are sufficient), 10% [ of carbon tetrachlorides ], and chloroform 8% mixed solution was 
mixed on the other hand, for example, CF3(CF2)7(CH2)2SiCl, by about 1% of concentration is prepared. Into this solution, 
the intaglio printing 20 by which oxygenation was carried out as mentioned above is immersed, and an oxide film is formed 
on the front face of intaglio printing 20. It reacts with the SiCl basis of the matter which many hydroxy! groups are contained 
in the front face of this oxide film, and contains a carbon fluoride machine and a chlorosilicane machine, and a dechlorination 
reaction arises. Consequently, the carbon fluoride system monomolecular film chemisorbed according to covalent bond is 
formed in the front face of mtaglio printing 20 over the whole front face of intaglio printing 20. This monomolecular film 
functions effectively as stratum disjunctum 23 (refer to drawing 5 ). 

[0O5O] The parts which need the big ablation force at the time of ablation are mainly the portions of a slot 21 and a pit 22, 
and, as for stratum disjunctum 23, mainly being fonned in such a portion is desirable. On the other hand, as stated previously, 
the portion in which the slot 21 and the pit 22 were formed by processing by the excimer laser among the polyimide films 15 
which constitute intaglio printing 20 is in an activity state chemically. As a result, it joins together more mostly and the 
stratum disjunctum 23 of the above-mentioned carbon fluoride system monomolecular film is formed in the interior of the slot 
21 by which the big ablation force is needed at the time of ablation, and a pit 22. Moreover, since the combination with 
stratum disjunctum 23 and intaglio printing 20, i.e., the above-mentioned monomolecular film and the polyimide film 15, is 
covalent bond, it has joined together very powerfijlly and both have the endurance of the ablation effect. Furthermore, 
100- 1000 A and since the thickness of stratum disjunctum 23 is thin, it caimot affect the configuration precision of intaglio 
printing 20, but can fill up the intaglio printing 20 interior with many electric conduction pastes. 

[0051] Thus, the stratum disjunctum 23 formed in the front face of intaglio printing 20 at a process 220 has the property 
which was very excellent. 

[0052] Next, the Ag paste 24 is applied to the front face of intaglio printing 20 on which stratum disjunctum 23 was formed in 
the front face as mentioned above as an electric conduction paste as a process 230. And while removing the Ag paste 24 with 
intaglio printing 20 excessive front face by scratching intaglio prmting 20 front face after an application by the squeegee 25, it 
is fiiUy filled up with the Ag paste 24 into a slot 21 and a pit 22 (refer to drawing 5 ). 

[0053] Here, according to the examination about the quality of the material of the squeegee 25 which was performed by 
artificers and to be used, by this invention, it became clear for the following reasons that use of the squeegee 25 made from a 
ceramic is desirable. That is, the product made of a resin or the squeegee made from steel tends to get damaged with the dust 
which exists in the front face of the foreign matter contained during the Ag paste 24, or intaglio printing 20. Therefore, by the 
flaw on such a front face of a squeegee, intaglio printing 20 front face becomes easy to get damaged, and the life of intaglio 
printing 20 decreases. As for the squeegee 25 made from a ceramic, a stiff sake has few injuries on the point according to a 
foreign matter or dust to it. Furthermore, if the point of the squeegee 25 made from a ceramic is smoothed with the fine 
abrasives of more than No. 2000, exhaustion by prolonged wear can also be prevented. Consequently, the squeegee 25 made 
from a ceramic has damaging [ little ] the front face of intaglio printing 20. 

[0054] Next, the intaglio printing 20 filled up with the Ag paste 24 is dried using a circulatmg hot air drying equipment, and 
the organic solvent under Ag paste 24 is evaporated (process 240). By this, the Ag paste 24 with which the slot 21 and pit 22 
of intaglio printing 20 were filled up can be made to be able to fit with the configuration of a slot 21 and a pit 22, and a more 
sharp configuration can be acquired. In addition, a dryness means is not restricted above, 

[0055] The trench 21 and the pit 22 are comparatively formed in the front face of the intaglio printing 20 currently treated by 
this example, and especially the pit 22 has the maximum depth as deep as 60 micrometers. Therefore, if intaglio printing 20 is 
quickly dried at the temperature of 100 degrees C or more in this dryness process 240, it will be easy to generate a pinhole 
with a diameter of 5-40 micrometers in the Ag paste 24 with which the interior of a slot 21 and a pit 22 is filled up. In a 
detailed conductor pattern [ as / whose line width of face is 50 micrometers or less ], such a pinhole becomes an open poor 
cause after pattem baking, and bars formation of a good conductor pattern. 

[0056] Then, at the dryness process 240 of this invention, intaglio printing 20 is dried in two stages as follows. That is, 
dryness for 5 minutes is first performed predrying for 5 minutes and performed at the temperature of 1 50 degrees C 
continuously with the temperature of 100 degrees C or less. By it, generating of the above pinholes can be prevented and 
formation of a conductor pattem without open poor generating after baking is attained. 

[0057] The effect of suppression of the same pinhole generating as the above can be acquired also by changing to operation of 
the above-mentioned predryhig and performing the temperature up from a room temperature to 150 degrees C by the 
following ** and kana temperature gradients by 15-degree-C/. 

[0058] In addition, the flexibility will be easy to be lost if the Ag paste 24 inside a slot 2 1 or a pit 22 is dried or stiffened at 
the above-mentioned process 240. Consequently, in imprinting the conductor pattern which has detailed line width efface (for 
example, 100 micrometers or less), a crack occurs in the Ag paste 24 by the stress generated at the time of an miprint, and a 
bird clapper is one of the open poor causes after baking. In order to prevent such un-arranging, in this invention, a 0.1 - 
I0wt% plasticizer is added during the Ag paste 24. By this, as it has flexibility moderate after the Ag paste's 24 drying, 
generating of the crack in an imprint process can be prevented. As a plasticizer, the plasticizer of a phthalic-ester system, for 
example, a dimethyl phthalate, a diethyl phthalate, or a dioctyl phthalate can be used. 
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[0059] If the above dryness processes 240 are performed, the volume of the Ag paste 24 with which the interior of a slot 21 or 
a pit 22 is filled up will decrease as equivalent to an evaporated part of the organic solvent. Then, in order to compensate this 
decrement, the restoration process and dryness process of the Ag paste 24 are repeated once again. When the organic solvent 
evaporates at the previous dryness process 240, the Ag paste 24 hardened at once is again softened in this re-restoration. 
While preparmg the configuration of the Ag paste 24 with which it fills up to a still better thing according to this 
re-restoration process 250 and the re-dryness process 260, thickness of the Ag paste 24 can be made equivalent to the depth of 
the slot 21 of intaglio printmg 20, and a pit 22. 

[0060] When the Ag paste 24 remains into the portion between the non-pattern section of intaglio printing 20, especially each 
slot 2 1 , it may become the cause that the short circuit between the lines of a conductor pattern is poor. Survival of such an Ag 
paste 24 is because it scratches, a ****** phenomenon occurs working and the Ag paste 24 remains into the portion by the 
squeegee 25 which should be removed, in order that the Ag paste 24 may have viscosity and may tend to pull thread. 
However, if re-restoration is performed in the re-restoration process 250 as mentioned above in the state where the Ag paste 
24 of dryness exists in the interior of a slot 21 and a pit 22, the solvent of the Ag paste 24 newly applied to the non-pattern 
section will be absorbed by the paste of the dryness inside a slot 21 or a pit 22, and the viscosity of the Ag paste 24 which 
remained in the non-pattern section will increase. Consequently, when removing the Ag paste 24 of the non-pattern section by 
the squeegee, a ****** phenomenon does not occur, but the residual paste of this portion is removed easily. Therefore, the 
conductor pattern which the poor short circuit between lines does not produce can be formed, 

[0061] In addition, it is also possible to repeat them twice or more at explanation of this example, if needed, although the 
re-restoration process 250 and the re-dryness process 260 are repeated by a unit of 1 time, respectively. 
[0062] Next, the thermoplastics layer 28 is formed on an insulating substrate 2, and the formed object with which a conductor 
pattern is imprinted is obtained. This resin layer 28 functions as a glue line at the time of an imprint. And intaglio printing 20 
front face and thermoplastics 28 of the side which has the slot 21 and pit 22 where it filled up with the Ag paste 24 are made 
to counter, and intaglio printing 20 and an insulating substrate 2 are laminated as typically shown in drawing 6 (process 270). 
[0063] If the thickness of the thennopiastics layer 28 becomes extremely thick so that it may mention later, the combustion 
gas of resin layer 28 self will occur so much at the time of baking, and the trouble that a conductor pattern is not formed well 
will occur. It is checked as a resuh of examination by the artificer that 20 micrometers or less are suitable for the thickness of 
the resin layer 28. 

[0064] As for the temperature of the lamination process 270, it is more desirable than the glass transition temperature of the 
resin layer 28 to be used to set up within the limits of 30-degree-C low temperature to temperature high 100 degrees C. If 
lamination temperature is higher than the above-mentioned upper limit, the fluidity of the resin layer 28 becomes large too 
much, with the pressure at the time of a lamination, the resin layer 28 will become thin and the unprint of the Ag paste 24 
from the slot 21 and pit 22 of intaglio printing 20 will no longer be performed good. On the other hand, the fluidity of the 
resin layer 28 does not have lamination temperature more enough for a low case than the above-mentioned lower limit, the 
adhesion of the Ag paste 24 and the resin layer 28 becomes bad, and an imprint is not performed good too. 
[0065] Furthermore, as for the pressure at the time of a lamination, it is desirable to set it as the range to the 
limiting-pressure-of-explosive-decomposition value which tlie crack of an insulating substrate 2 generates from 1 kg/cm2. 
When a pressure value is smaller than the above-mentioned lower limit and a wave is shown in the front face of an insulating 
substrate 2, between the intaglio printing 20 at the time of a lamination and insulating substrates 2 may not stick completely, 
but a foam may mix among both. Such a phenomenon may be too connected with a poor imprint. 

[0066] In consideration of the above-mentioned examination result, the lamination process 270 is performed on condition that 
the following by this example, 

[0067] First, the solution of butyl carbitol acetate which dissolved the polyvinyl butyral resin (it is hereafter written as PVB) 
which is thermoplastics is appHed to the front face of the insulating substrate 2 made from the alumina of lOOmm angle, and it 
dries. By this, the PVB layer 28 with a thickness of 10 micrometers is formed in the whole front face of an insulating substrate 
2. Next, the insulating substrate 2 which formed the PVB layer 28 in this way, and the intaglio printing 20 filled up with the 
Ag paste 24 are laminated using the heat rollers 26 and 27 under the temperature of 100 degrees C, pressure 20 kg/cm2, and 
conditions with a speed of 5cm [/second ], as shown in drawing 6 . In addition, what is necessary is just to apply the PVB 
layer 28 using the dipping method, the spinner method, or the coating method for using a roll coaster. Although the PVB layer 
28 was formed only in one side of an hisulating substrate 2 in this example, you may form in both sides. 
[0068] Usually, as typically shown in drawing 7 (a) or drawing 7 (b), a wave with a maximum width of about 30 micrometers 
exists in the front face of an insulating substrate 2, Since the rigidity of the glass intaglio printing 29 is too strong as shown in 
drawing 7 (b) when using the glass intaglio printing 29 like before, intaglio printing 29 cannot fully follow the external 
waviness configuration of an insulating substrate 2. Therefore, you have to laminate by making thickness of PVB layer 28' 
uneven to about 10-50 micrometers, and absorbing a wave. For this reason, PVB layer 28' cannot be formed so that it may fall 
within the range (20 micrometers or less) of the desirable thickness described previously. 

[0069] However, according to the composition which uses the intaglio printing 20 made of a resin which was rich in flexible 
nature like this invention, as shown in drawing 7 (a), intaglio printing 20 can frilly follow the external waviness configuration 
of an insulating substrate 2. Therefore, regardless of the external waviness configuration of an insulating substrate 2, the PVB 
layer 28 with a thickness of 10 micrometers or less can be formed on an insulating substrate 2. 

[0070] Next, after lowering the temperature of the mtaglio printing 20 and the insulating substrate 2 which were laminated 
even to a room temperature as an imprint process 280, intaglio printing 20 is made to exfoliate from an insulatmg substrate 2, 
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and the Ag paste 24 pattemized according to the conductor pattern is imprinted. 

[0071] Since intaglio printing 20 is rich in flexible nature with the composition of this invention at this time, it is possible to 
bend intaglio printing 20 in angle of 90 degrees or more, as shown in drawing 8 . Consequently, ablation of the intaglio 
printing 20 from an insulating substrate 2 turns into ablation with a field and a line. For this reason, the required ablation force 
is reduced and intaglio printing 20 can be exfoliated easily. Since intaglio printing 29 cannot be bent to an angle as shown in 
drawing 8 but it becomes ablation with a field and a field on the other hand in using the glass mtaglio printing 29 (refer to 
drawing 7 (b)) with the strong conventional rigidity, the big ablation force is required. Moreover, if angle of bend of intaglio 
printing 29 is enlarged too much, a crack will occur easily in intaglio printmg 29 or an insulating substrate 2. Therefore, great 
cautions were required for both ablation, and workability had produced the increase in work cost or working hours well. 
[0072] According to this invention, even if it uses the intaglio printing 20 which has a pattern with a width of face [ of a slot / 
of 15 micrometers ], and a depth of 20 micrometers, for example, there is no survival of the Ag paste 24 inside a slot 21, and 
the same width of face and the depth of a slot 21, and the conductor pattern that has the same height substantially can be 
substantially imprinted and formed with the width of face of the above-mentioned slot 21 . Moreover, about beer hall electrode 
section, the diameter of the pit 22 of intaglio printing 20 can imprint and form the conductor pattern of the size to which it is 
completely equivalent substantially like the case of a slot 21 when the depth is 60 micrometers by 45 micrometers, moreover, 
a conductor ~ since a line and a beer hall electrode are simultaneously formed in one at the same process, the electrical 
installation between both is secured certainly 

[0073] Furthermore, in the electronic parts used in a high-frequency field like the chip inductor 1 for RFs of this example, in 
order to make a skin resistance small and to raise an electric operating characteristic, it is necessary to make the shape of 
surface type of a conductor pattern as sharp as possible. However, since wet etching used for formation of the conventional 
copper plate or glass intaglio printing turns into isotropic etching, high processing of an aspect ratio cannot be performed. It 
becomes impossible therefore, to form a trench as the line width of face which a pattern should become detailed and should be 
formed becomes thin. Moreover, the edge section of a slot will be roundish, without becoming sharp. If intaglio printing 20 is 
processed with an excimer laser like this invention to it, the pattem which has a keen edge can be formed. Furthermore, since 
the Ag paste 24 does not remain inside a slot 21 or a pit 22 at the time of an imprint as already explained, the pattern which 
has the configuration of the keen intaglio printing 20 and the same sharp configuration is imprinted, therefore, the conductor 
pattern formed according to this example - the object for RFs - it has the property which was excellent as a conductor 
[0074] Next, the process 290 which calcinates the insulating substrate 2 by which the conductor pattem was imprinted as 
mentioned above under a temperature pattem with a peak temperature [ as shown in drawing 9 ] of 850 degrees C is 
performed. Since the insulating substrate 2 set as the object of baking by this invention becomes the structure where the 
conductor pattem is formed through the PVB layer (resin layer) 28, depending on a setup of baking conditions, combustion 
gas may occur from the PVB layer 28, and the ablation and deformation which lead to the defect of a conductor pattem may 
arise. It is desirable to carry out the temperature gradient at the time of the temperature up between 200 degrees C - 500 
degrees C equivalent to temperature in order to prevent such inconvenient generating, after combustion of the PVB layer 28 is 
started until it ends in 200 degrees C /or less in an hour. 

[0075] Although already explained a little in relation to explanation of the lamination process 270, the relation between the 
thickness of the PVB layer 28 in the case of carrying out the baking process 290 on such conditions and the performance of 
the formed conductor pattern is shown in (Table 1). 
[0076] 
[Table 1] 



http://www4. i pdl J po.go.jp/cgi-bin/tran_web_cg 



PVBKW 






lOtfm 


o 


0 


20m 


o 


O 


ZQfim 


X 


A 




X 


X 




X 


X 



wmmm 

7^^:^-S«100mmlin (2x1. 25mm y-t'>i:4001B) * 
O 955^W±jafi 



A 70?^WJ:A«a 

X ssyo-z^i-^T 

[0077] From (Table 1), if the thickness of the PVB layer 28 is 20 micrometers or less, a desired conductor pattern can be 
calcinated, without degradation and ablation of a configuration arising. However, when the thickness of the PVB layer 28 is 
set to 30 micrometers or more, it turns out that the defect of shape of a pattern and ablation occur at the time of baking. 
Therefore, the thickness of the PVB layer 28 has the thinner advantageous one in property. The polyimide intaglio printing 20 
of this invention which can store the thickness of the PVB layer 28 within the limits of [ desirable ] the above can form the 
conductor pattern which was excellent in quality by the polyimide mtaglio printing 20 of this invention previously compared 
with reference to drawing 7 (a) and drawmg 7 (b) from this, and the conventional glass intaglio printing 29. 
[0078] Moreover, according to the method of the above this inventions, the line 3 and the beer hall electrode 7 in a conductor 
pattern are simultaneously formed in one. The positive electrical installation between a line 3 and the beer hall electrode 7 is 
obtained by this. 

[0079] Next, in order to form an insulating layer 5, the pattern of a glass paste is printed and formed in the front face of the 
insulating substrate 2 which formed the conductor pattern by the Ag paste 24 in the front face at the above process (process 
300). At this time, the screen version of 150 micrometers of diameters of a mask is used for the portion of the beer hall 
electrode 7, and it prints it by glass ceramics with a viscosity of 200,000cps. From this, "bleeding" of printing occurs into the 
portion of the beer hall electrode 7, and the thickness of a wrap glass paste becomes thinner than other portions about the 
circumference of the beer hall electrode 7. Consequently, a beer hall configuration is formed in the circumference of the beer 
hall electrode 7. 

[0080] Since the path of the beer hall formed is prescribed by the configuration of a beer hall electrode, even if formation is 
the very small beer hall which is the difficult diameter of about 40 micrometers, according to this invention, printing 
formation can be carried out easily until now. Moreover, since a beer hall very small in this way can be formed, only the part 
can make the number of turns of a spiral-like coil pattern increase. The inductance value acquired can be enlarged by this. 
[0081] The pattern of the glass paste printed as mentioned above is held for 10 minutes m peak temperature of 820 degrees C, 
and is calcinated to it, and an insulating layer 5 is formed. Since glass ceramics are used at this time, there is few flow under ' 
baking and the printed pattern configuration is kept good. 

[0082] By the conventional method, in order to connect the vertical layer conductor pattern of a multilayer-structure substrate 
mutually, opening was prepared in the insulating layer by patterning or etching by screen-stencil etc., it considered as the beer 
hall, the electrode material was embedded further there, and the beer hall electrode was formed. However, by this method, the 
faulty connection between the lower layer conductor patterns by therefore the electrical installation of the upper layer or/, and 
a lower layer conductor pattern and a beer hall electrode not being enough and the upper conductor patterns in the embedding 
process of an electrode might occur badly. However, by the method by this invention, since formation of the beer hall 
electrode 7 is simultaneously performed in one with formation of a lower layer conductor pattern as already stated, the above 
faulty connections are not generated. 

[0083] Furthermore, since the configuration and thickness of the beer hall electrode 7 can be set up arbitrarily, connection 
between the upper conductor patt:em and the beer hall electrode 7 can be ensured by making the beer hall electrode 7 into a 
configuration which is made to project several micrometers fi-om the front face of an insulating layer 5. Moreover, even if it is 
the detailed beer hall electrode 7 dimensionally by making the cross-section configuration of a direction perpendicular to 
substt-ate 2 front face of the beer hall electrode 7 into a trapezoidal shape, only the connection resilience needed at a back 
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process has structure fully acquired. 

[0084] Finally, the process 310 which forms the lead electrode 6 on an insulating layer 5 is performed. This is formed by 
screen-stenciling the pattern of the lead electrode 6 on msulating-layer 5 front face with Ag paste, and calcinating by holding 
for 10 minutes in peak temperature of 810 degrees C. The chip inductor 1 of this example is manufactured by this, 
[0085] Although the above-mentioned explanation has explained the manufacture method of the electronic parts of this 
example taking the case of the chip inductor 1, as for necessarily not being restricted to the chip inductor 1, it is needless to 
say that it can manufacture. For example, according to this invention, the electrode section of other electronic parts, such as a 
chip bead, an EMI filter, and a capacitor, or other electronic parts which have a laminated structure can be manufactured. 
[0086] Moreover, by the above-mentioned explanation, after imprinting and forming a conductor pattern according to 
processes 2 10-290, formation of an insulating layer 5 and the lead electrode 6 is performed at processes 300 and 3 10. Or 
when such structure forms an unnecessary conductor pattern, if even processes 210-290 are performed, a desired conductor 
pattern is obtained and it is not necessary to perform processes 300 and 310. 

[0087] Moreover, although Ag paste was used as a material of the electric conduction paste used in order to form a conductor 
pattern, it is not limited to this. For example, other metal paste or resinate pastes, such as Cu, nickel, aluminum, and Au, can 
be used. Moreover, the electric conduction paste containing the resin which has flexible nature suitable after hardening by the 
ultraviolet-rays hardenability resin or thermosetting resin besides the electric conduction paste containing the organic solvent 
can also be used. 

[0088] If it has moderate flexibility (flexible nature) as a material of intaglio printing 20, resin sheets other than the 
above-mentioned polyimide film 15, such as PET, PSF, PC, PEI (polyether imide), PAR (polyacrylate), and PEEK (polyether 
ketone), can be used. Moreover, thermoplastics, or epoxy and the acrylic thermosetting resin of an ethyl-cellulose system can 
be used for the material of the resin layer 28 formed on an insulating substrate 2. 

[0089] Furthermore, although the equipment stuck thermally was used in the lamination process of intaglio printing 20 and an 
insulating substrate 2 in the above explanation, putting a pressure using the heat rollers 26 and 27, you may use the press 
equipment which equipped at least one side with the hot platen. 

[0090] The material of the insulating substrate 2 which constitutes the formed object for imprinting and forming a conductor 
pattem is not restricted to a specific thing, and material currently generally used, such as a ceramic, can be used for it. Or you 
may be the dielectric which makes a barium titanate a subject. 

[0091] When forming inductance parts especially, it is desirable to form either [ at least ] an insulating substrate 2 or the 
insulating layer 5 with magnetic-substance material, such as a ferrite. This is because the inductance value of the electronic 
parts formed can be improved with the permeability of such magnetic-substance material. 

[0092] Or a formed object can be formed by the green sheet. Since the green sheet has the property softened by heating, when 
forming a formed object using a green sheet, in a process 270, formation of the resin layer 28 which functions as a glue line at 
the time of an imprint can be omitted. 

[0093] Although excimer laser equipment 1 1 was used for formation of intaglio printing 20, if wavelength can emit the laser 
beam of an ultraviolet-rays field, other sources of laser, such as dye laser and a free electron laser, can be used. Furthermore, 
if it is the light source which can emit the beam which has the energy density of required level equivalent to such laser in the 
above-mentioned wavelength field, it is also possible to use other things other than the source of laser. 
[0094] (Example 2) The manufacture method of a hybrid IC (it is hereafter written as HIC) substrate of having the laminated 
stmcture of a conductor pattern for the 2nd example of the manufacture method of the electronic parts of this invention is 
taken for an example, and it explains with reference to drawing; 1 1 - drawing 14 . In addition, the same reference mark is 
attached to the same component in drawing 1 1 - drawing 14 . 

[0095] It is the cutting plane of the HIC substrate [ in / the 1 1 B- 1 1 B' line of drawing 1 1 (a) / drawing 11 (a), and / in drawing 
21 (b) ] 30. / the plan of the HIC substrate 30 In addition, as for the right half of drawing 11 (a), the conductor pattem of a 
lower layer [ left half / the portion and left half / in which the upper conductor pattem is formed ] shows the portion currently 
fonned. Moreover, since drawing 1 1 (a) and drawing 11 (b) are simplified and show the composition of the HIC substrate 30 
typically, the conductor pattem in a drawing is not reflecting correctly the value of the size described below, 
[0096] The HIC substrate 30 has the two-layer wiring structure which consists of an insulating layer 33 formed so that the 
lower layer conductor pattern 32 and the lower layer conductor pattem 32 which were formed on the insulating substrate 3 1 
might be covered, and the upper conductor pattem 34 formed on the insulating layer 33. the lower layer conductor pattem 32 
is understood from drawing 1 1 (b) - as - a spiral-like coil ~ a conductor - section 32a and the other conductor - section 32b 
is included The lower layer conductor pattem 32 and the upper conductor pattern 34 are connected by the beer hall electrode 
35. Moreover, the mounting section 36 for carrying out face down mounting of the IC chip is formed in a part of upper 
conductor pattern 34. 

[0097] the inside of the lower layer conductor pattem 32 - a coil - a conductor -- a conductor pattem with a height (namely, 
a conductor membranous thickness) of 35 micrometers is formed in the portion equivalent to section 32a from a viewpoint of 
an electrical property, for example by pitch 60micrometer (namely, width of face of 30 micrometers of each line, the interval 
of 30 micrometers of a line) Moreover, the beer hall electrode 35 is formed in a height (namely, a conductor membranous 
thickness) of 50 micrometers so that a nose of cam may jump out of the front face of an insulating layer 33 and between the 
conductor patterns 32 and 34 of a vertical layer may be connected certainly. On the other hand, the face down mounting 
section 36 of the upper conductor pattem 34 is formed for example, by pitch ISOmicrometer (namely, width of face of 75 
micrometers of each line, the interval of 75 micrometers of a line). 
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[0098] Furthermore, flatness [ as / whose wave per length of 5mm of restrictions of the mounting conditions at the time of 
carrying out face down mounting of the IC chip to a front face is 3 micrometers or less ] is required for this face down 
mounting section 36. in this case, the conductor located under the face down mounting section 36 among the lower layer 
conductor patterns 32 - if there are 5 micrometers or more of height of section 32b (conductor membranous thickness), the 
wave of the front face of an insulating layer 33 will become large, and face down mounting will become difficult therefore, a 
conductor - the height of section 32b is stopped by 5 micrometers or less 

[0099] as mentioned above, the conductor of places arbitrary among the conductor patterns formed in the 2nd example of this 
invention ~ it changes into the level of a request of membranous thickness (height of a line), and the conductor pattern which 
has the difference of elevation is formed in a pattern Of this, the HIC substrate 30 which enabled face down mounting of IC 
chip to the position of the upper conductor pattem 34 on the front face of the maximum is formed. 

[0100] Below, the manufacture method of the HIC substrate 30 of this example is explained. In addition, each processes, such 
as manufacture of mtaglio printing in the following explanation, are substantially [ as each process corresponding to the 1st 
example ] equivalent only by the configurations of the conductor pattem which is a candidate for formation differing. 
Therefore, the detailed explanation about the feature etc. is omitted. 

[0101] first, intaglio printing for forming the lower layer conductor pattem 32 - the process 210 of the 1st example - the 
same the coil of the lower layer conductor pattem 32 ~ a conductor -- the conductor of the object for section 32a creation, 
and others - a total of three kinds of masks for beer hall electrode 35 creation are used for the object for section 32b creation, 
and a row, and it forms in following sequence on a polyimide film using an excimer laser first, a coil - a conductor - the coil 
which consists of a slot with a depth of 45 micrometers using the mask corresponding to the pattem of section 32a -- a 
conductor - the pattem equivalent to section 32a is formed Next, the pattem equivalent to the beer hall electrode which 
consists of a slot with a depth of 65 micrometers is formed using the mask corresponding to the pattem of the beer hall 
electrode 35. the last - a conductor ~ the conductor which consists of a slot with a depth of 10 micrometers using the mask 
corresponding to the pattem of section 32b - the pattem equivalent to section 32b is formed By carrying out aligimient of the 
relative position of each pattern formed at each above-mentioned process in the precision of less than 5 micrometers, intaglio 
printing for forming the lower layer conductor pattem 32 is fonned. 

[0102] Thus, on formed intaglio printing, the stratum disjunctum which consists of a carbon fluoride system monomolecular 
film like the process 220 of the 1st example is formed. Next, each slot on the intaglio printing is filled up with Ag paste like 
the process 230 of the 1st example using the squeegee made from a ceramic. After that, like a process 240, the organic solvent 
which dries Ag paste with the formula dryer of the circulating-heat style, and is contained inside is evaporated, and only the 
volume integral equivalent to evaporation decreases the paste inside the slot on the intaglio printing. Furthermore, like 
processes 250 and 260, after being re-filled up with Ag paste, two stages are dried. Thus, thickness of the fihn of Ag paste can 
be substantially made equal with each depth of flute by repeating restoration and the dryness process of a paste as well as the 
1st example. 

[0103] Next, like a process 270, a thermoplastics layer with a thickness of 10 micrometers is formed in insulating-substrate 3 1 
front face, and intaglio printing and an insulating substrate 31 are stuck at pressure 25 kg/cm2 and the substrate temperature 
of 130 degrees C. Then, like a process 280, substrate temperature is lowered to a room temperature, intaglio printing is 
exfohated, and a conductor pattem is imprinted on an insulating substrate 31. Furthermore, the temperature up of the 
insulating substrate 3 1 which imprinted the conductor pattem is carried out by the 2O0 degrees C [/hour ] temperature gradient 
to the peak temperature of 850 degrees C like a process 290, and baking processing is performed. 

[0104] Of a series of above processes, the lower layer conductor pattem 32 and the beer hall electrode 35 are simuhaneously 
formed in one like the case of the 1st example. 

[0105] Next, the pattem of an insulating layer 33 is formed on an insulating substrate 31 by screen-stencil of a glass paste like 
a process 300. And it calcinates at the temperature of 840 degrees C, and an insulating layer 33 is formed. At this time, by 
using glass ceramics like the 1st example, there is few flow of the glass paste under bakmg, and the configuration formed by 
screen-stencil is kept comparatively good. 

[0106] Next, the pattem which is equivalent to the upper conductor pattem 34 after formation of an insulating layer 33 is 
formed by screen-stencil of Ag paste. And the upper conductor pattem 34 is formed by baking processing held for 10 minutes 
in peak temperature of 810 degrees C. 

[0107] above - carrying out ~ the inside of a conductor pattem a spiral-like coil ~ a conductor - the coil which was 
excellent in the same electrical property as the 1st example enlarging the height (conductor membranous thickness) of the line 
of the portion equivalent to 32a is fonned Moreover, electrical installation of the upper conductor pattem 34 and the lower 
layer conductor pattem 32 can be certainly performed by making the cross section in a direction perpendicular to the substrate 
front face of the beer hall electrode 35 into a trapezoidal shape. Moreover, flattening of the front face of an insulating layer 33 
can realize flattening of the request in a required part by making thm alternatively thickness of the lower layer conductor 
pattem 32 in arbitrary predetermined parts. The HIC substrate 30 in which face down mounting of IC chip is possible is 
manufactured by this. 

[0108] The configuration of the beer hall electrode 35 is not restricted to the configuration shown in drawing 1 1 (b). For 
example, electrode 35' of a configuration which fills a part of beer hall can also be fonned like the HIC substrate 40 shown in 
drawing 12 , Or a beer hall is prepared at the time of formation of an insulating layer 33, and as the lower layer conductor 
pattem 32 is not completely covered by the insulating layer, it may prepare the electrode which connects the lower layer 
conductor pattem 32 and the upper conductor pattem 34 in a beer hall at a process other than the formation process of the 
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lower layer conductor pattern 32. 

[0 1 09] Fiirthermore, although the above-mentioned explanation explained taking the case of the two-layer wiring substrate, it 
is also possible to achieve multilayering further. For example, in the HIC substrate 50 shown in drawing 13 , the three-layer 
laminating of the conductor patterns 51, 52, and 53 by which each is equivalent to much more pattern of the HIC substrates 30 
and 40 shown in drawing 1 1 (b) or drawing 12 is carried out on the insulating substrate 3 1 . 

[0110] Furthermore, according to this example, since the difference of elevation can be prepared in the line of a conductor 
pattern, the HIC substrate 60 which has the shape of surface type of an insulating layer 33 as shown in drawing 14 can also be 
formed, the HIC substrate 60 ~ the wave of the front face of the insulating layer 33 among lower layer conductor patterns - 
the conductor by which control of a configuration is equivalent to an unnecessary portion — section 32a is formed by the 
comparatively high line (a thick conductor film) the conductor equivalent to the portion which, on the other hand, needs to 
make the front face of an insulating layer 33 flat like the portion which carries out face down mounting of the IC chip 61 ~ 
section 32b is comparatively formed by the low line (a thin conductor film) a conductor - if the height of section 32b 
becomes low ~ a conductor — although resistance increases - the need — responding - a conductor - the bad influence to an 
electrical property can be pressed down by enlarging width of face of the line of section 32b 

[0111] Thus, according to this invention, the optimal configuration of a conductor pattern can be acquired in consideration of 
the trade-off with the demand to the shape of surface type of an insulating layer 33, and the demand to the electrical property 
of a conductor pattern. 

[0112] As mentioned above, according to the manufacture method of the electronic parts of this invention, the slot pattern 
corresponding to the conductor pattern which should be formed in the front face of the resin sheet which was rich in flexible 
nature is formed by irradiation of an excimer laser, and intaglio printing is manufactured. The electric conduction paste with 
which the slot pattern of intaglio printing is filled up is substantially imprinted completely on the substrate which is a formed 
object. Moreover, since the configuration of the slot formed in intaglio printing can be made sharp, the configuration of the 
conductor pattern formed of baking after an imprint also turns into the desired shape of a shaip rectangle. The electrical 
property of the conductor pattern formed is improved by this. 

[01 13] the field of size — the width of face of the line of a conductor pattern —10 micrometers or less — it is a conductor ~ 
as [ be / 5 micrometers or more / membranous thickness ] - formation of the conductor pattern of detailed and a thick film is 
possible moreover ~ arbitrary predetermmed parts ~ a conductor ~ membranous thickness can be thickened, namely, the line 
of a conductor pattern can be made high Accord ing to the manufacture method of the electronic parts of this invention, by 
applying these points, formation of the beer hall where width of face is very small is substantially [ as the size of a detailed 
conductor pattern ] possible to an equivalent grade. Therefore, by the conventional printing method, realization can 
manufacture the electronic parts which have the difficult small laminated structure by the low cost. 
[0114] in addition ~ explanation of the 1st [ more than ] and the 2nd example ~ the inside of a conductor pattern ~ a 
conductor ~ the electronic parts of the type for which to create a membranous thick portion is needed were taken for the 
example, and this invention has been explained however, the other electronic parts — namely, - especially - a conductor - it 
is clear that the manufacture method of the electronic parts of this invention is applicable also to electronic parts which do not 
need to change membranous thickness partially or to thicken it It becomes an improvement means effective enough that 
ablation at an imprint process can carry out easily and certainly by use of intaglio printmg formed from the flexible resin sheet 
even if it is such a case, and that the pattern of the shape of a sharp rectangle can be formed by the pattem formation on 
intaglio pruiting by the excimer laser for the property of the electronic parts manufactured. 
[0115] 

[Effect of the Invention] The imprint of the ablation and the conductor pattem of intaglio printing is performed without 
causing generating of the crack in an injury and conductor pattern of a substrate, or a pinhole by using intaglio printing which 
consists of a resin which was rich in flexibility according to this invention, as explained above. Moreover, since intaglio 
printing can follow and deform into the external waviness configuration even if a wave is shown in a substrate front face, a 
substrate and intaglio printing stick and the imprint of an electric conduction paste is performed good, moreover — since an 
electric conduction paste can be imprinted completely - the line width of face in a conductor pattem - thin - and a conductor 
- even if it is a pattem with membranous thick thickness, it forms in a good configuration Furthermore, even if the volume of 
an electric conduction paste decreases by dryness by performing restoration and dryness of the electric conduction paste to 
intaglio printing two or more times, it becomes possible to make the configuration of the electric conduction paste with which 
it fills up fit with the configuration of a slot. Moreover, a conductor pattern can be imprinted also on an opaque substrate by 
performing a lamination with intaglio printing and a substrate thermally. 

[0116] Furthermore, multilayer-structure-ization of a conductor pattem is also realized easily. Moreover, since it is possible to 
control easily the thickness of the electric conduction film of the arbitrary parts of a conductor pattem, optimization of an 
electrical property, the configuration on the front face of an insulating layer, etc. can be attained. For example, the portion 
highly formed in the conductor pattem can be used as an electrode which connects each conductor pattem of multilayer 
structure. Since a conductor pattem and an electrode are simultaneously formed in one of this, generating of defects, such as a 
faulty connection between both, is prevented by it. Or the flatness on the front face of an insulating layer corresponding to the 
portion improves by forming a conductor pattem low. By this, a flat part required for face down mounting of IC chip can be 
obtained. 

[01 17] A detailed pattem is formed easily and with high precision on intaglio printing m formation of the slot on the front 
face of intaglio printing the laser which has the oscillation frequency of an ultraviolet wavelength field, and by carrying out 
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with an excitner laser preferably. Moreover, a change of the depth of flute is easily made by change of the irradiation time of 
laser. Furthermore, since the configuration of the slot fomied in intaglio printing can be made sharp, the configuration of the 
conductor pattern formed of baking after an imprint also turns into the desired shape of a sharp rectangle. The electrical 
property of the conductor pattern formed is improved by this. 

[0118] The stratum disjunctum of a carbon fluoride system monomolecular film is easily formed on the surface of intaglio 
printing. Since it has combined with the intaglio printing front face according to covalent bond, this stratum disjunctum is 
durable, and the result maintains it. Moreover, since it is a monomolecular layer, stratum disjunctum is thin and does not 
affect the configuration of intaglio printing, 

[01 19] a conductor ~ by adding a plasticizer to a paste and giving flexibility to it, it becomes possible to follow, even if 
intaglio printing is crooked flexibly Furthermore, since it can have moderate flexibility even if it is after a dryness process, the 
stress at the time of an imprint can fully be opposed, and generating of the defect in an electric conduction paste is prevented. 
[0120] By giving a taper to intaglio printing, it becomes possible to make still easier ablation and an imprint of the electric 
conduction paste with which it filled up, and the conductor pattern of a good configuration is formed. 
[0121] Although the resin layer can be used as a glue line at the time of an electric conduction paste pattern imprint when 
using the insulating substrate which prepared the resin layer in the front face as a substrate, generating of the defect of the 
conductor pattern under the influence of the combustion gas which occurs from the resin layer itself at the time of a thermal 
lamination is suppressed by setting especially resin layer thickness to 20 micrometers or less. If a dielectric material and a 
magnetic material are used as an insulating material, it will become possible to give a desired property to the electronic parts 
fomied. Moreover, if a substrate is formed by the green sheet, it will become possible to omit formation of the resin layer 
which can use the property which a green sheet softens and functions as a glue line with the heat applied at the time of a 
lamination. 

[0122] Furthermore, in the electronic parts formed of this invention, while a highly precise and detailed conductor pattern is 
formed easily, multilayer-structure-ization is also performed easily. Moreover, the electrode which connects between the 
conductor patterns of each class can be put in block with a conductor pattern, and can be formed, and positive electrical 
installation can be obtained. 



[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the manufacture method of the electronic parts which form the 1st conductor pattern by intaglio printing on a 
substrate (a) The process which forms a slot in the front face of a flexible resin by the pattern corresponding to the 1st 
conductor pattern of the above, and manufactures intaglio printing, (b) The process which prepares the stratum disjunctum 
which makes easy ablation with the aforementioned substrate and the aforementioned intaglio printing in the front face of the 
aforementioned intaglio printing, (c) The process which fills up the aforementioned slot with a conductive paste, and the 
process which dries the (d) aforementioned conductivity paste, (e) The process which repeats the predetermined number of 
the process re-fiUed up with an additional electric conduction paste, and the processes which re-dry the aforementioned 
electric conduction paste after re-restoration in order to re-soften the aforementioned conductive paste dried at the process (d) 
which dries the aforementioned conductive paste and to compensate a part for the volume decrease by dryness, (f) The 
process which laminates the aforementioned intaglio printing and the aforementioned substrate by applying the pressure of the 
heat of the predetennined range, and the predeteimined range, and is stuck, (g) The manufacture method of the electronic 
parts which consist of a process which exfoliates the aforementioned intaglio printing from the aforementioned substrate, and 
imprints the pattern of the aforementioned electric conduction paste on the aforementioned substrate, and a process which 
calcinates the pattern of the aforementioned electric conduction paste by which (h) imprint was carried out, and forms the 1st 
conductor pattern of the above. 

[Claim 2] The process (a) which forms a slot in the front face of a flexible resin by the pattern corresponding to the 1st 
conductor pattern of the above, and manufactures intaglio printing is the manufacture method of electronic parts according to 
claim 1 of forming more deeply than other parts a part of aforementioned slot formed in the aforementioned intaglio printing, 
and preparing the difference of height in a part of 1st conductor pattern of the above by it. 

[Claim 3] The manufacture method of the electronic parts which form the 1st conductor pattern by intaglio printing on a 
substrate characterized by providing the following, (a) The process which forms a slot in the front face of a flexible resin by 
the pattem corresponding to the 1 st conductor pattern of the above, and manufactures intaglio printing, (b) The process which 
prepares the stratum disjunctum which makes easy ablation with the aforementioned substrate and the aforementioned intaglio 
printing in the front face of the aforementioned intaglio printing, (c) The process which fills up the aforementioned slot with a 
conductive paste, and the process which dries the (d) aforementioned conductivity paste, (e) The process which repeats the 
predetermined number of the process re-filled up with an additional electric conduction paste, and the processes which re-dry 
the aforementioned electric conduction paste after re-restoration in order to re-soflen the aforementioned conductive paste 
dried at the process (d) which dries the aforementioned conductive paste and to compensate a part for the volume decrease by 
dryness, (f) The process which laminates the aforementioned intaglio printing and the aforementioned substrate by applying 
the pressure of the heat of the predetennined range, and the predetermined range, and is stuck, (g) The process which 
exfoliates the aforementioned intaglio printing from the aforementioned substrate, and imprints the pattern of the 
aforementioned electric conduction paste on the aforementioned substrate, (h) The process which calcinates the pattem of the 
imprinted aforementioned electric conduction paste, and forms the 1st conductor pattem of the above, (i) The process which 
forms a wrap insulating layer for a part of 1st conductor pattern [ at least ] of the above, (j) The process which forms the 2nd 
conductor pattem in the front face of the aforementioned insulating layer, and process which prepares the electrode which 
connects electrically the 1st conductor pattem of the above, and the 2nd conductor pattern of the above to the portion which is 
not covered by the aforementioned insulating layer of the 1st conductor pattem of (k) above. 

[Claim 4] (1) The manufacture method of the electronic parts according to claim 2 which include fiirther the process which 
forms a wrap insulating layer for a part of 1st conductor pattem [ at least ], and the process which forms the 2nd conductor 
pattem in the front face of the (m) aforementioned insulating layer, use as an electrode the part in which height is highly 
formed among the 1st conductor pattem of the above, and connect electrically the 1st conductor pattern of the above, and the 
2nd conductor pattem of the above. 

[Claim 5] The manufacture method of the electronic parts according to claim 4 which form low the portion of the 1st 
conductor pattern of the above corresponding to the part in which a flat part should be prepared on the surface of an insulating 
layer. 

[Claim 6] The manufacture method of the electronic parts according to claim 5 which include further the process which 

carries out face down mounting of the IC chip in the aforementioned flat part of the front face of an insulating layer. 

[Claim 7] The manufacture method of electronic parts given in either of tfie claims 3-6 in which the insulating layer is formed 
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of the magnetic material. 

[Claim 8] The process (a) which forms a slot in the front face of a flexible resin by the pattern corresponding to the 1st 
conductor pattern of the above, and manufactures intaglio printing is the manufacture method of electronic parts given in 
either of the claims 1-7 which form the aforementioned slot using the laser which has the oscillation frequency of an 
ultraviolet region. 

[Claim 9] The manufacture method of electronic parts according to claim 8 that laser is an excimer laser. 

[Claim 10] The manufacture method of electronic parts given in either of the claims 1-9 whose stratum disjunctum is the 

monomolecular films of a carbon fluoride system. 

[Claim 1 1] The manufacture method of electronic parts given in either of the claims 1-10 which the plasticizer is added by the 
conductive paste and have flexibility. 

[Claim 12] The manufacture method of electronic parts given in either of the claims 1-1 1 in which the aforementioned slot 
formed in intaglio printing has the cross-section configuration which has a taper angle on the side. 

[Claim 13] It is the manufacture method of electronic parts given in either of the claims 1-12 whose aforementioned resin 
layers a substrate is equipped with an insulating substrate and a resin layer with a thickness of 20 micrometers or less formed 
in one [ at least ] front face of the aforementioned insulating substrate, and are thermosetting resin or thermoplastics. 
[Claim 14] The manufacture method of electronic parts according to claim 13 that the insulating substrate is formed from the 
dielectric material. 

[Claim 15] The manufacture method of electronic parts according to claim 13 that the insulating substrate is formed from the 
magnetic material. 

[Claim 16] The manufacture method of electronic parts given in either of the claims 1-12 in which the substrate is formed 
from the green sheet. 

[Claim 17] Electronic parts equipped with a substrate and the ist conductor pattem imprinted on the aforementioned substrate 
by intaglio printing which used intaglio printing formed by laser beam machining of a flexible resin. 
[Claim 18] Electronic parts characterized by providing the following. Substrate. It is a wrap insulating layer in a part of 1st 
conductor pattern imprinted on the aforementioned substrate by intaglio printing which used intaglio printing formed by laser 
beam machining of a flexible resin, and 1st conductor pattem [ at least ] of the above. The 2nd conductor pattem formed in 
the front face of the aforementioned insulating layer. The electrode which is prepared in the part which is not covered by the 
aforementioned insulating layer of the 1 st conductor pattem of the above, and connects electrically the 1st conductor pattem 
of the above, and the 2nd conductor pattem of the above. 

[Claim 19] Electronic parts according to claim 17 with which the difference of height is prepared in a part of 1st conductor 
pattern. 

[Claim 20] Electronic parts according to claim 19 which are further equipped with the 2nd conductor pattem formed in the 
front face of a wrap insulating layer and the aforementioned insulating layer in a part of 1st conductor pattem [ at least ], use 

as an electrode the part in which height is highly formed among the 1 st conductor pattem of the above, and connect 
electrically the 1st conductor pattern of the above, and the 2nd conductor pattern of the above. 

[Claim 21] The manufacture method of electronic parts according to claim 20 that the portion of the 1st conductor pattem of 
the above corresponding to the part in which a flat part should be prepared on the surface of an insulating layer is formed low. 

[Claim 22] Electronic parts according to claim 21 which equip further the aforementioned flat part of the front face of an 
insulating layer with IC chip by which face down mounting was carried out. 



[Translation done.] 
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[Proposed Amendment] 

[Claim(s)] 

[Claim 1] In the manufacture method of the electronic parts which form the 1st conductor pattern by intaglio printing on a 
substrate 

(a) The process which forms a slot in the front face of a flexible resin by the pattern corresponding to the 1st conductor 
pattern of the above, and manufactures intaglio printing, 

(b) The process which prepares the stratum disjunctum which makes easy exfoliation with the aforementioned substrate and 
the aforementioned intaglio printing in the front face of the aforementioned intaglio prmting, 

(c) The process which fills up the aforementioned slot with a conductive paste, 

(d) The process which dries the aforementioned conductive paste, 

(e) The process which repeats the predetermined number of the process re-filled up with an additional electric conduction 
paste, and the processes which re-dry the aforementioned electric conduction paste after re-restoration in order to compensate 
a part for the volume decrease by dryness of the aforementioned conductive paste dried at the process (d) which dries the 
aforementioned conductive paste, 

(f) The process which laminates the aforementioned intaglio printing and the aforementioned substrate by applying the 
pressure of the heat of the predetermined range, and the predetermined range, and is stuck, 

(g) The process which exfoliates the aforementioned intaglio printing from the aforementioned substrate, and imprints the 
pattern of the aforementioned electric conduction paste on the aforementioned substrate, 

(h) The manufacture method of the electronic parts which consist of a process which calcinates the pattern of the imprinted 
aforementioned electric conduction paste, and fonns the 1st conductor pattern of the above. 

[Claim 2] The process (a) which forms a slot in the front face of a flexible resin by the pattern corresponding to the 1st 
conductor pattern of the above, and manufactures intaglio printing is the manufacture method of electronic parts according to 
claim 1 of forming more deeply than other parts a part of aforementioned slot formed in the aforementioned intaglio printing, 
and preparing the difference of height in a part of 1st conductor pattern of the above by it. 

[Clarni 3] In the manufacture method of the electronic parts which form the 1st conductor pattern by intaglio printing on a 
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substrate 

(a) The process which forms a slot in the front face of a flexible resin by the pattern corresponding to the 1st conductor 
pattern of the above, and manufactures intaglio printing, 

(b) The process which prepares the stratum disjunctum which makes easy exfoliation with the aforementioned substrate and 
the aforementioned intaglio printing in the front face of the aforementioned intaglio printing, 

(c) The process which fills up the aforementioned slot with a conductive paste, 

(d) The process which dries the aforementioned conductive paste, 

(e) The process which repeats the predetennined number of the process re-filled up with an additional electric conduction 
paste, and the processes which re-dry the aforementioned electric-conduction paste after re-restoration in order to re-soften 
the aforementioned conductive paste dried at the process (d) which dries the aforementioned conductive paste and to 
compensate a part for the volume decrease by dryness, 

(f) The process which laminates the aforementioned intaglio printing and the aforementioned substrate by applying the 
pressure of the heat of the predetermined range, and the predetermined range, and is stuck, 

(g) The process which exfoliates the aforementioned intaglio printing from the aforementioned substrate, and imprints the 
pattern of the aforementioned electric conduction paste on the aforementioned substrate, 

(h) The process which calcinates the pattern of the imprinted aforementioned electric conduction paste, and forms the 1st 
conductor pattern of the above, 

(i) Process which forms a wrap insulating layer for a part of 1st conductor pattern [ at least ] of the above, 

G) The process which forms the 2nd conductor pattern in the front face of the aforementioned insulating layer, 

(k) the process which prepares the electrode which connects electrically the 1st conductor pattern of the above, and the 2nd 

conductor pattern of the above to the portion which is not covered by the aforementioned insulating layer of the 1st conductor 

pattern of the above - a shell — the manufacture method of electronic parts according to claim 2 

[Claim 4] (1) The process which forms a wrap insulating layer for a part of 1st conductor pattern [ at least ], 

(m) The manufacture method of the electronic parts according to claim 2 which include further the process which forms the 

2nd conductor pattern in the front face of the aforementioned insulating layer, use as an electrode the part in which height is 

highly formed among the 1st conductor pattern of the above, and connect electrically the 1st conductor pattern of the above, 

and the 2nd conductor pattern of the above, 

[Claim 5] The manufacture method of the electronic parts according to claim 4 which form low the portion of the 1st 
conductor pattern of the above corresponding to the part in which a flat part should be prepared on the surface of an insulating 
layer. 

[Claim 6] The manufacture method of the electronic parts according to claim 5 which include further the process which 
carries out face down mounting of the IC chip in the aforementioned flat part of the front face of an insulating layer. 
[Claim 7] The manufacture method of electronic parts given in either of the claims 3-6 in which the msulating layer is formed 
of the magnetic material 

[Claim 8] The process (a) which foims a slot in the front face of a flexible resin by the pattern con'esponding to the 1st 
conductor pattern of the above, and manufactures intaglio printing is the manufacture method of electronic parts given in 
either of the claims 1-7 which form the aforementioned slot usmg the laser which has the oscillation frequency of an 
ultraviolet region. 

[Claim 9] The manufacture method of electronic parts according to claim 8 that laser is an excimer laser. 

[Claim 10] The manufacture method of electronic parts given in either of the claims 1-9 whose stratum disjunctum is the 

monomolecular films of a carbon fluoride system, 

[Claim 1 1] The manufacture method of electronic parts given in either of the claims 1-10 which the plasticizer is added by the 
conductive paste and have flexibility. 

[Claim 12] The manufacture method of electronic parts given in either of the claims 1 -1 1 in which the aforementioned slot 
formed in intaglio printing has the cross-section configuration which has a taper angle on the side. 
[Claim 13] It is the manufacture method of electronic parts given in either of the claims 1-12 whose aforementioned resin 
layers a substrate is equipped with an insulating substrate and a resin layer with a thickness of 20 micrometers or less formed 
in one [ at least ] front face of the aforementioned insulating substrate, and are thermosetting resin or thermoplastics. 
[Claim 14] The manufacture method of electronic parts according to claim 13 that the insulating substrate is formed from the 
dielectric material. 

[Claim 15] The manufacture method of electronic parts according to claim 13 that the insulating substrate is formed from the 
magnetic material. 

[Claim 16] The manufacture method of electronic parts given in either of the claims 1-12 in which the substrate is formed 
from the green sheet, 
[Claim 17] Substrate, 

Electronic parts equipped with the 1st conductor pattem imprinted on the aforementioned substi"ate by intaglio printing which 
used intaglio printing formed by laser beam machining of a flexible resin. 
[Claim 18] Substrate, 

It is a wrap insulating layer in a part of 1st conductor pattem imprinted on the aforementioned substrate by intaglio printing 
which used intaglio printing formed by laser beam machining of a flexible resin, and 1st conductor pattern [ at least ] of the 
above. 
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The 2nd conductor pattern formed in the front fece of the aforementioned insulating layer 

Electronic parts which consist of an electrode which is prepared in the part which is not covered by the aforementioned 
insulating layer of the 1st conductor pattern of the above, and connects electrically the 1st conductor pattem of the above and 
the 2nd conductor pattern of the above. ^ uic doove, ana 

[Claim 19] Electronic parts according to claim 17 with which the difference of height is prepared in a part of 1st conductor 
[Claim 20] It is a wrap insulating layer in a part of 1st conductor pattern [ at least ] 

Elecfronic parts according to claim 19 which are further equipped with the 2nd conductor pattem formed in the front face of 
the atorementioned insulating layer use as an electrode the part in which height is highly formed among the 1st conductor 
pattern ot the above, and connect electrically the 1st conductor pattern of the above, and the 2nd conductor pattem of the 

[Claim 21] The manufacture method of electronic parts according to claim 20 that the portion of the 1st conductor pattem of 
the above correspondmg to the part in which a flat part should be prepared on the surface of an insulating layer is formed low. 

S"?-^^! Electronic parts according to claim 21 which equip further the aforementioned flat part of the front face of an 

insulating layer with IC chip by which face down mounting was carried out 

[Procedure amendment 2] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0058. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[0058] In addition, the flexibility will be easy to be lost if the Ag paste 24 inside a slot 21 or a pit 22 is dried at the 
™"r?m ^"""^T <^o«s«1"e'itly. in imprinting the conductor pattem which has detailed line width of face (for 
^'^^^"f " i^^^)' ^ ^'^^^ o<=curs in the Ag paste 24 by the stress generated at the time of an imprint, and a 
ifiwto) T . •''"^ ° 5!f ^Pf^.Poo^^^uses after baking. In order to prevent such un-arranging, in this invention, a 0. - 
10wt% plasticizer is added during the Ag paste 24. By this, as it has flexibility moderate after the Ag paste's 24 drying 
generating of the crack m an miprint process can be prevented. As a plasticizer, the plasticizer of a phtiialic-esler system for 
example, a dmiethyl phthalate, a diethyl phthalate, or a dioctyl phthalate can be used 
[Procedure amendment 3] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0059. 
[Method of Amendment] Change. 
[Proposed Amendment] 

^2?^ fillSr '^H r P«'-f°"»«'l' *e volume of the Ag paste 24 with which the interior of a slot 21 or 

Lr.™nt K • ^"^^^ ^ equivalent to an evaporated part of the organic solvent. Then, in order to compensate this 
decrement, the restoration process and dryness process of the Ag paste 24 are repeated once agai^. While preparing the 
configuration of the Ag paste 24 with which it fills up to a still better thing according to this re-restoration process 250 and the 

[Procedure amendment 4] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0060. 
[Method of Amendment] Change. 
[Proposed Amendment] 

'■^T°^i°t° *e portion between the non-pattem section of intaglio printing 20, especially each 
*^ ^^^^'^ ''''''^ ''"^^^'^ the lines of a conductor pattern is poor. Survivkl of suchL Ag 

paste 24 IS because the umiecessaiy paste by the squeegee 25 writes, a ****** phenomenon occu^ in inside and the AgLte 

tlT^' ° •'^^"''^ ^'•''^^ the Ag paste 24 may have viscosity and iSy tend to pu 

24 oThZ' °™ P^rf^f'^d m the re-restoration process 250 as mentioned above in the state where the Ag 

paste 24 of dryness exists m the interior of a slot 21 and a pit 22, the solvent of the Ag paste 24 newly applied to the 
non-pattem section will be absorbed by the paste of the dryness inside a slot 2 1 or a pit 22, and the viscosity of the Ag paste 
st^onlTe^^e Tilt^ ? Consequently, when removing the Ag paste 24 of the non^pSm 

section by the squeegee, a ****** phenomenon does not occur, but the residual paste of this portion is removed easily 
Therefore, the conductor pattem which the poor short circuit between Imes does not produce can be fomed 



[Translation done.] 



